
US Army Corps 
of Engineers-

U. S. Army Corps of Engineers Kansas City District 

CONTRACT NO. W912DQ-08-D-0017, TASK ORDER 0008 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE 
SOUTH PLAINFIELD, NEW JERSEY 

DRAFT 
BASELINE HUMAN HEALTH RISK ASSESSMENT 
OPERABLE UNIT 3: GROUNDWATER 

JUNE 2011 

MALCOLM 
PIRNIE 

Prepared By: 
JP 

Malcolm Pirnie, Inc. 1 L 
And B 
The Louis Berger Group, inc. 

2 7 5 8 2 4  

llllllllllllllllllllillllllllll 



Table of Contents 

Contents 

Executive Summary 1 

1. Introduction 1-1 
1.1. Site Location and Background 1-2 
1.2. Previous OU3 Investigations 1-3 
1.3. Physical Characteristics of the Site 1-5 

1.3.1. Surface Features......... 1-5 
1.3.2. Climate 1-5 
1.3.3. Geology 1-6 

1.3.3.1. Surficial Geology....... 1-6 
1.3.3.2. Bedrock Geology 1-6 
1.3.3.3. OU3 Geology 1-7 

1.3.4. Hydrogeology........... 1-8 
1.3.4.1. Regional IHydrogeology 1-8 
1.3.4.2. OU3 Hydrogeology 1-8 

1.3.5. Demography and Land Use 1-10 
1.4. Baseline Human Health Risk Assessment Overview 1-11 

2. Data Evaluation ZA 
2.1. Data Usability 2-2 
2.2. Historical Groundwater Data Evaluation 2-3 
2.3. Groundwater Exposure Units 2-4 
2.4. Selection of COPCs in Groundwater 2-6 

3. Exposure Assessment . 3^1 
3.1. Chemical Release and Transport Mechanisms........ 3-1 
3.2. Potential Exposure Pathways and Potentially-Exposed Populations........................... 3-1 
3.3. Data Utilization..... 3-3 

3.3.1. COPC Concentrations in Groundwater........ 3-4 
3.3.2. COPC Concentrations in Air 3-6 

3.4. Estimates of Chemical Intake/Exposure 3-7 
3.4.1. Exposure Equations 3-8 

3.4.1.1. Oral and Dermal Exposures 3-8 
3.4.1.2. Inhalation Exposure 3-9 

3.4.2. Receptor-Specific Exposure Parameters..... 3-9 
3.4.2.1. Commercial/Industrial Workers 3-9 
3.4.2.2. Construction/Utility Workers 3-10 
3.4.2.3. Resident Adults and Children 3-10 

4. Toxicity Assessment AA 
4.1. Noncarcinogenic Effects from Chronic Exposure to COPCs 4-2 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site OU3 



Table of Contents 

4.2. Carcinogenic Effects from Lifetime Exposure to GOPCs 4-3 
4.3. Noncarcinogenic Effects from Chronic Exposure to Lead 4-5 
4.4. Chemical Mixtures 4-6 
4.5. GOPCs without Toxicity Values 4-6 

5. Risk Characterization 5;1 
5.1. Cancer Risks and Non-cancer Hazards 5-1 

5.1.1. Current/Future Commercial/Industrial Worker 5-2 
5.1.2. Current/Future Construction/Utility Worker 5-3 
5.1.3. Current/FutUre Resident Adult 5-3 
5.1.4. Current/Future Resident Child 5-4 

5.2. Discussion of Cancer Risks and Non-cancer Hazards 5-4 
5.3. Lead.,...., 5-6 
5.4. Qualitative Assessment of Groundwater Vapor Migration to Outdoor Ambient Air 

Pathway 5^7 
5.5. Qualitative Assessment of COPCs without Toxicity Values 5-9 
5.6. Uncertainty Evaluation 5-10 

5.6.1. Data Evaluation ...........v........ 5-10 
5.6.2. Fate and Transport Modeling 5-11 
5.6.3. Human Exposure Modeling 5-13 
5.6.4. Available Toxicity Values 5-13 

6. Summary of Draft BHHRA 6-1 

7. References 7-1 

List of Tables 

Table 2-1 Groundwater Monitoring Wells and Screened Intervals 

Table 2-2 Summary of Sample Analytical Methods and Data Validation 

Table 2-3 Evaluation of Reporting Limits for Chemicals Not Detected in Groundwater 

Table 2-4 Summary of Wells Included in Each Shallow Groundwater Data Set 

Table 2-5 Summary of Chemicals of Potential Concern (COPC) in Groundwater Data Sets 

Table 7-1 Summary Table: Human Health Cancer Risks and Non-cancer Hazards for RME 

Scenario 

Table 7-2 Summary Table: Human Health Cancer Risks and Non-cancer Hazards for CTE 

Scenario 

Table 7-3 Qualitative Evaluation of Volatile Chemicals Detected in Shallow Groundwater 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site OU3 

ii 



Table of Contents 

List of Figures 

Figure 1-1 Aerial Photograph 

Figure 1-2 Groundwater Monitoring Well Locations from Previous OU3 Investigations 

Figure 1-3 Topographic Map 

Figure 1-4 Land Use / Land Cover Types 

Figure 2-1 OU3 Groundwater Monitoring Well Locations 

Figure 3-1 1-Mile Radius Well Search Results 

Appendices 

A. RAGS Part D Tables 

B. Historical Groundwater Data Summaries 

C. Evaluation of Groundwater Data from Onsite Monitoring Wells Only 

D. ProUCL version 4.1.00 Output Files for Groundwater COPCs 

E. Exposure Assessment Modeling Equations and Assumptions 

F. Alternate Human Health Evaluation, Excluding Groundwater Data from MW-06, MW-11, 
MW-12, and MW-14S 

G. Evaluation of ERT-5, ERT-6, and MW-18 Groundwater Data Only 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site OU3 

iii 



Acronyms & Abbreviations 

ADAF Age-dependent adjustment factor 

ALM Adult Lead Model 

AT Averaging time 

ARAR/TBC Applicable or Relevant and Appropriate Requirements/To Be Considered 

ATSDR Agency for Toxic Substances and Disease Registry 

Bgs below ground surface 

BHHRA Baseline Human Health Risk Assessment 

BW Body weight 

CalEPA California Environmental Protection Agency 

CDE Cornell-Dubilier Electronics 

CLP Contract Laboratory Program 

COPC Chemical of potential concern 

CTE Central tendency exposure 

DAevent Absorbed dose per event 

DAD Dermally absorbed dose 

EC Exposure concentration 

ED Exposure duration 

EF Exposure frequency 

EPC Exposure point concentration 

EPM Equivalent porous medium 

ET Exposure time 

EV Event frequency 

FA Fraction absorbed 

FPW Former production well 

FS Feasibility study 

HEAST Health Effects Assessment Summary Tables 

HI Hazard index 

HQ Hazard quotient 

HxCDD Hexachlorodibenzo-p-dioxin 

IEUBK Integrated Exposure Uptake Biokinetic (Model for Lead in Children) 

IR-W Ingestion rate, groundwater 

IRIS Integrated Risk Information System 

Kp Permeability coefficient 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site OU3 

iv 



Acronyms & Abbreviations 

msl mean sea level 

NAPL Non-aqueous phase liquid 

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

NJDEP New Jersey Department of Environmental Protection 

NPL National Priorities List 

OU Operable unit 

PAH Polycyclic aromatic hydrocarbon 

PbB Blood lead level 

PGB Polychlorinated biphenyl 

PPRTV Provisional peer-reviewed toxicity value 

QAPP Quality Assurance Project Plan 

RAGS Risk Assessment Guidance for Superfund 

RfC Reference concentration 

RfD Reference dose 

Rl Remedial investigation 

RME Reasonable maximum exposure 

ROD Record of decision 

RSL Regional screening level 

SA Surface area 

SVOC Semi-volatile organic compound 

t-event Event duration 

T-event Lag time per event 

TCDD Tetrachlorodibenzo-p-dioxin 

TCE Trichloroethylene; trichloroethene 

TCL Target compound list 

TEF Toxic equivalence factor 

TEQ Toxic equivalence 

UCL Upper confidence level 

USEPA United States Environmental Protection Agency 

VOC Volatile organic compound 

WHO World Health Organization 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site OU3 



Executive Summary 

This baseline human health risk assessment (BHHRA) was conducted to support the 
Remedial Investigation/Feasibility Study (RI/FS) for Operable Unit 3 (OU3) at the 
Comell-Dubilier Electronics (CDE) Superfund Site (Site). The former CDE facility is 
located at 333 Hamilton Boulevard in South Plainfield, Middlesex County, New Jersey 
and covers approximately 26 acres. Between 1936 and 1962, CDE manufactured 
electronic components, including capacitors. It has been reported that the company also 
tested transformer oils for an unknown period of time. Polychlorinated biphenyls (PCB) 
and chlorinated organic degreasing solvents were used in the manufacturing process, and 
it has been alleged that during CDE's period of operation, the company disposed of PCB-
containing materials and other hazardous substances at the facility. The primary Site-
related contaminants are volatile organic compounds (VOC) and PCBs. 

OU3 addresses groundwater. Consistent with the RI Report, the following terminology is 
used throughout this BHHRA: 

• The "Site" refers to all four OUs which comprise the CDE Superfund Site, and 
the extent of each OU investigation; 

• The "former CDE facility" refers to the physical extent of the industrial park 
operated at 333 Hamilton Boulevard; and 

• "OU3" refers to the geographic extent of the groundwater contamination and 
associated investigation. 

The purpose of this BHHRA is to provide an evaluation of potential human health risks, 
currently and in the future, in the absence of any major action to control or mitigate 
groundwater contamination (i.e., baseline risks). The potential for adverse health effects 
was expressed as incremental lifetime cancer risks and non-cancer hazards that were 
based on assumptions regarding the potential for human exposure to chemicals in 
groundwater, the estimated concentration of each chemical of potential concern (COPC) 
at the point of human contact, and the toxicity of each COPC. 

The BHHRA followed guidance outlined in the United States Environmental Protection 
Agency's (USEPA) Risk Assessment Guidance for Superfund: Volume I, Human Health 
Evaluation Manual (Part A) (RAGS) (USEPA, 1989) and other relevant USEPA 
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Executive Summary 

guidance. As such, the BHHRA is composed of the following four parts: data evaluation, 
exposure assessment, toxicity assessment, and risk characterization (USEPA, 1989; NRC, 
1983). 

Data Evaluation 

The BHHRA is based on the results of groundwater samples collected by Malcolm 
Pirnie, Inc. in October 2009, March-April 2010, July 2010, December 2010, and March 
2011. Groundwater samples were collected from twelve (12) shallow bedrock wells 
located within the former CDE facility property boundary and twenty (20) deep bedrock 
wells located throughout the Site. The deep bedrock wells are referred to as FLUTe™ or 
multi-port wells and were installed with multiple ports to sample, generally, between two 
and nine discrete depth intervals per well. 

Groundwater samples were collected from all wells in October 2009 and March-April 
2010 and were analyzed for VOCs, SVOCs, pesticides, PCB Aroclors, metals (including 
mercury), and cyanide. Groundwater samples were collected from a subset of 24 wells in 
March-April 2010 and July 2010 for PCB congener and dioxin/furan analyses. In 
December 2010 and March 2011, groundwater samples were collected from only the 
newly-installed MW-23 and were analyzed for VOCs, SVOCs, pesticides, PCB Aroclors, 
metals (including mercury), and cyanide. Based on review of the laboratory data and 
USEPA Region 2 data validation reports, the majority of the groundwater data was of 
acceptable quality overall but subject to the data validator's qualifying remarks. 
However, following review of the validated PCB congener data from March-April 2010, 

it was decided not to use the PCB congener and dioxin/furan data from MW-11.1 

Based on the conceptual understanding of Site-specific hydrogeology and to facilitate 
evaluation of the potential for human exposure to groundwater through the various 
pathways outlined in the Site Conceptual Exposure Model, the following groundwater 
exposure units were established for this BHHRA: 

• Entire aquifer - includes groundwater data from all wells and across all sample 
depths. However, groundwater data from ERT-8 was not included, because it is an 
upgradient well considered representative of background conditions. 

1 The March-April 2011 PCB congener data from MW-11 were qualified by the USEPA data validator as 
non-detect at elevated reporting limits due to method blank and equipment rinseate blank contamination. 
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Executive Summary 

• Shallow onsite groundwater - includes groundwater data from the shallow 
bedrock monitoring wells and the most shallow sampler port in each multi-port well 
located within the former CDE facility property boundary. 

• Shallow offsite groundwater, south of Bound Brook - includes groundwater data 
from the most shallow sampler port in each of the multi-port wells located outside the 
former CDE facility property boundary and south of Bound Brook. Groundwater data 
from ERT-8 were not included, because it is an upgradient well considered representative 
of background conditions. 

• Shallow offsite groundwater, north of Bound Brook - includes groundwater data 
from the most shallow sampler port in each of the multi-port wells located outside the 
former CDE facility property boundary and north of Bound Brook. 

COPCs were identified in each groundwater exposure unit, based primarily on 
comparison of the maximum concentration of each detected chemical to the USEPA 
Regional Screening Levels for tap water but including other selection criteria as well. 

Exposure Assessment 

Representative exposure point concentrations (EPC) to be used in the calculation of 
lifetime incremental cancer risks and non-cancer hazards were estimated for each COPC. 
Concentrations in groundwater and indoor air were calculated to evaluate human 
exposure through the potential pathways and exposure routes outlined in the Site 
Conceptual Exposure Model. This model describes the scenario timeframe, exposure 
medium, exposure point, and the exposure pathways and routes by which human 
receptors may be exposed to COPCs originating in groundwater. 

Based on the current and most likely future land uses of the Site, the following human 
receptor populations were identified: commercial/industrial workers, resident adults, 
resident children, and construction/utility workers. The potential for dermal contact and 
inhalation exposure to chemicals in groundwater used for process or industrial uses was 
evaluated for commercial/industrial workers. The potential for ingestion, dermal contact, 
and inhalation exposure to chemicals in groundwater used as a source of potable water 
was evaluated for resident adults and children. The potential for dermal contact and 
inhalation exposure to chemicals in groundwater that pools at the bottom of a trench 
excavated for utility work was evaluated for construction/utility workers. The applicable 
exposure unit for the commercial/industrial worker, resident adult and resident child 
exposure scenarios was the entire aquifer. Each of the three shallow groundwater 
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exposure units was used in a separate evaluation of potential construction/utility worker 
exposure. 

To evaluate ingestion and dermal contact exposures, representative EPCs for COPCs in 
groundwater were calculated as the 95% upper confidence limit (UCL) on the arithmetic 
average concentration using the USEPA's ProUCL version 4.1.00 software. To evaluate 
inhalation exposures for resident adults and children, concentrations of the volatile 
COPCs in indoor air were estimated using the "Schaum Model." A modified version of 
the Schaum Model was used to estimate concentrations of volatile COPCs in indoor air to 
evaluate commercial/industrial worker exposure. To evaluate inhalation exposures for 
construction/utility workers, concentrations of volatile COPCs in outdoor air around an 
excavation were estimated by calculating COPC-specific emission fluxes and predicting 
COPC concentrations using a screening-level atmospheric dispersion model. 

USEPA-recommended equations and exposure parameter values were used to estimate 
human exposure in the form of daily chemical intakes, dermally absorbed doses, or 
exposure concentrations. These exposure estimates were then combined with chemical-
specific toxicity information to estimate incremental lifetime cancer risks and non-cancer 
hazards in the Risk Characterization. In accordance with USEPA guidance, estimates of 
reasonable maximum exposures (RME) and, where applicable, central tendency 
exposures (CTE) were generated. Use of RME parameter values simulates the highest 
exposure that might reasonably be expected to occur, one that is well above the average 
case but within the range of possibility, and results in upper-bound incremental lifetime 
cancer risks and non-cancer hazards. Evaluation of the RME scenario serves as the 
determination regarding remedial action. 

Toxicity Assessment 

Chemical-specific toxicity information is in the form of cancer potency slope factors or 
unit risk factors and non-cancer reference doses or reference concentrations. Toxicity 
values were obtained from the following hierarchy of sources: USEPA's Integrated Risk 
Information System, USEPA's Provisional Peer-Reviewed Toxicity Values, and 
additional sources, including but not limited to the California Environmental Protection 
Agency and the Agency for Toxic Substances and Disease Registry. 

The USEPA has not derived toxicity values for lead. Rather, the potential for adverse 
health effects from exposure to lead is evaluated through comparison of predicted blood 
lead levels to a health-protective goal. The USEPA's stated goal for lead is that children 
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have no more than a 5% probability of exceeding a PbB (blood lead) level of 10 pg/dL. 
As such, this level is assumed to also provide protection for adults. The USEPA's 
Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children was used to 
evaluate resident child exposure to lead in groundwater used for drinking water. 

Risk Characterization 

Individual (i.e., COPC-specific) incremental lifetime cancer risks and non-cancer hazard 
quotients were calculated for each potential human receptor population. For the 
construction/utility worker, separate risk estimates were generated for each of the three 
shallow groundwater data sets. 

Individual incremental lifetime cancer risks are expressed as unitless probabilities (e.g., 
2E-06 or 2 in 1,000,000) of a person developing cancer. The individual cancer risks for 
each exposure scenario were summed to arrive at an estimate of the total cancer risk from 
exposure to multiple chemicals. For known or suspected carcinogens, the National Oil 
and Hazardous Substances Contingency Plan (NCP) established that acceptable exposure 
levels are generally concentration levels that represent an incremental upper-bound 
lifetime cancer risk in the range from 10"4 (i.e., 1E-04 or 1 in 10,000) to 10"6 (i.e., 1E-06 
or 1 in 1,000,000) or less. The cancer risks estimated for each exposure scenario were 
compared to this risk range established by the NCP. 

Non-cancer hazard is expressed as the unitless ratio, termed the hazard quotient (HQ), of 
the daily chemical intake or exposure concentration to the non-cancer reference dose or 
reference concentration. For systemic toxicants, the NCP established that "acceptable 
exposure levels shall represent concentration levels to which the human population, 
including sensitive subgroups, may be exposed without adverse effect during a lifetime or 
part of a lifetime, incorporating an adequate margin of safety" (USEPA, 1990) . As the 
non-cancer reference dose is protective of the potential for adverse, non-cancer health 
effects, HQs greater than 1E+00 indicate the potential for non-cancer hazard. The total 
individual non-cancer HQs were summed for each exposure scenario to yield hazard 
indices (HI) that reflect the potential for adverse, non-cancer health effects from exposure 
to multiple chemicals. 

Table ES-1 presents the incremental lifetime cancer risks and non-cancer hazards for 
each RME scenario evaluated in the BHHRA for OU3. As shown, the incremental 
lifetime cancer risks range from 8E-07 for the construction/utility worker exposure to 
shallow offsite groundwater, north of Bound Brook to 2E-02 for the resident adult. 
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Incremental lifetime cancer risks for the commercial/industrial worker, resident adult and 
resident child are greater than the cancer risk range established by the NCP. The 
predominant contributors to the cancer risk estimated for the resident adult are 4,4'-DDT, 
4,4'-DDD, trichloroethylene, and arsenic. 

Non-cancer His range from 3E+00 for the construction/utility worker exposure to 
shallow offsite groundwater, north of Bound Brook to 8E+02 for the resident child. The 
noil-cancer His are greater than 1E+00 for all potential human receptors, indicating there 
is the potential for adverse, non-cancer health effects from exposure to groundwater. The 
predominant contributors to the non-cancer hazard estimated for the resident child are 
cis-l,2-dichloroethene, total PCB Aroclors, and 4,4'-DDT. 

Table ES-1 
Summary Table: Human Health Cancer Risks arid Noncancer Hazards for RME Scenario 

Baseline Human Health Risk Assessment 
Cornell Dubiller Bectronlcs Inc. Superftind Site OU3 

• i ! 1 1 l 
Exposure Human Receptor Incremental lifetime Cancer Rides Non-Cancer Hazard Indices 
Medium Population Exposure Routes Receptor Exposure Routes Receptor 

Ingestion Dermal Inhalation Total Ingestion Dermal Inhalation Total 
Contact Contact 

f . 

Entire Aquifer Commercial/Industrial Worker N/A 5E-03 3E-G3 8E-03 N/A 1E+02 2E+01 1E+02 

Shallow Onslte Groundwater Construction/Utility Worker N/A 5E-Q5 5E-08 5E-Q5 N/A 7E+01 4E-03 7E-H31 

Shallow Offsite Groundwater, 
South Bound Brook 

Construction/Utility Worker N/A 3E-0S 2E-Q9 3E-05 N/A 2E+01 4E-05 2E+01 

Shallow Offsite Groundwater, 
North Bound Brook 

Construction/Utility Worker N/A 8E-07 5E-10 8E-07 N/A 3E+00 2E-05 3E+00 

Entire Aquifer Resident Adult 6E-03 1E-02 1E-Q3 2E-02 2E+02 1E+02 4E+00 4E+02 

Entire Aquifer Resident Child 2E-03 4E-03 5E-04 7E-03 5E+02 3E+02 1E+01 8E+02 

Notes 
N/A - Not applicable -

Table ES-2 presents the incremental lifetime cancer risks and non-cancer hazards for the 
CTE scenario. The incremental lifetime cancer risks range from 2E-07 for the 
construction/utility worker exposure to shallow offsite groundwater, north of Bound 
Brook to 3E-03 for the resident child. Incremental lifetime cancer risks for the 
commercial/industrial worker, resident adult and resident child are greater than the cancer 
risk range established by the NCP. 

Non-cancer His range from 3E+00 for the construction/utility worker exposure to 
shallow offsite groundwater, north of Bound Brook to 4E+02 for the resident child. 
Again, the non-cancer His are greater than 1E+00 for all potential human receptors, 
indicating there is the potential for adverse, non-cancer health effects from exposure to 
groundwater. 
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Table ES-2 
Summary Table: Human Health Cancer Risks and Noncancer Hazards for CTE Scenario 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

r i i r f i 
Exposure Human Receptor Incremental Lifetime Cancer Risks Non-Cancer Hazard Indices 
Medium Population Exposure Routes Receptor Exposure Routes Receptor 

Ingestion Dermal Inhalation . Total ingestion Dermal Inhalation Total 
.Contact Contact. 

t ' ' - i" - . 

Entire Aquifer Commercial/Industrial Worker N/A 1E-C0 4E-04 2E-03 N/A 9E+01 9E+00 IE+02 

Shallow Onsite Groundwater Construction/Utility Worker N/A 1E-05 1E-08 ' 1E-05 N/A 6E+01 3E-03 6E+01 

Shal low Offsite Groundwater, 
South Bound Brook 

Construction/Utility Worker N/A 8E-06 6E-10 8E-06 N/A 2E+01 3E-05 2E+01 

Shallow Offsite Groundwater, 
North Bound Brook 

Construction/Utility Worker N/A 2E-07 IE-10 2E-07 N/A 3E+00 2E-05 3E+00 

Entire Aquifer Resident Adult 7E-04 2E-Q3 5E-05 2E-03 1E+02 9E+01 8E-01 2E+G2 

Entire Aquifer Resident Child 1E-C3 2E-03 6E-05 3E-03 3E+02 2E+02 1E+00 4E+02 

Notes 
N/A - Not applicable 

Further evaluation of the entire aquifer data set revealed relatively elevated COPC 
concentrations in a few wells located within the former CDE facility boundary. The 
presence of these concentrations may bias the calculated EPCs high, such that the cancer 
risks and non-cancer hazards estimated using the entire aquifer data set may not reflect 
the potential for adverse health effects from exposure to groundwater across the entire 
Site. An alternate evaluation was therefore presented in the Risk Characterization, in 
which the EPCs used to estimate the baseline cancer risks and non-cancer hazards were 
replaced with alternate EPCs calculated using data sets excluding MW-06, MW-11, MW-
12, and MW-14S. The cancer risks and non-cancer hazards estimated using the revised 
EPCs were still greater than the risk range established by the NCP and the target non-
cancer HI of 1E+00. Based on this evaluation, the potential for adversedieaWreflfects 
indicated in Lliis BHHRA caiuiol be explained by gioundwatcr concentrations deter,ted in 
the onsite monitoring wells alone.- -"M- .rfSu-o *- MC . 

, CbC In addition, the RI Report established that aqueous mass from the former CDE facility 
AuuIrHi. has been interpreted to not extend to ERT-5 and ERT-6 in the intermediate zone, and 

J MW-18 in the deep zone. Because of the uncertainty associated with modeling 
groundwater flow through fractured bedrock, groundwater data from ERT-5, ERT-6, and 
MW-18 were included in the entire aquifer and shallow offsite, south of Bound Brook 
data sets used to estimate baseline cancer risks and non-cancer hazards. However, to 
determine the relative contribution that groundwater data from these ofFsite wells make to 
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the baseline cancer risks and non-cancer hazards estimated in this BHHRA, an 
uncertainty evaluation was conducted using only groundwater data from ERT-5, ERT-6, 
and MW-18. Based on this evaluation, it was concluded that a portion of the potential for 
cancer risk and non-cancer hazard indicated in the baseline evaluation may be attributed 
to concentrations of dibenzo(a,h)anthracene, total PCB Aroclors, and arsenic detected in 
ERT-5, ERT-6, and MW-18. 

For the evaluation of the potential for adverse health effects from resident child exposure 
to lead in drinking water, the geometric mean PbB concentration estimated using the 
IEUBK model is 2.6 pg/dL. The probability that the PbB concentration is greater than 10 
pg/dL is 0.22 percent. Therefore, lead concentrations in groundwater should not pose a 
risk to resident children or, by extension, to resident adults. 
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1. Introduction 

This risk assessment presents an evaluation of potential human health risks associated 
with exposure to chemicals detected in groundwater at the Cornell-Dubilier Electronics 
(CDE) Superfund Site (Site) [EPA ID: NJD981557879]. 

The objectives of the risk assessment are to: 

• Evaluate potential human health risks, currently and in the future, in the absence 
of any major action to control or mitigate groundwater contamination (i.e., 
baseline risks). 

• Assist in determining the need for and extent of groundwater remediation. 

• Provide a basis for comparing remedial alternatives and determining which will 
meet the goals of protection of human health and the environment and Applicable 
or Relevant and Appropriate Requirements (ARAR), as defined in the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP; 40 CFR Part 
300.5). 

The baseline human health risk assessment (BHHRA) follows guidance outlined in the 
United States Environmental Protection Agency's (USEPA) Risk Assessment Guidance 
for Superfund: Volume I, Human Health Evaluation Manual Part A (RAGS) (USEPA, 
1989) and other USEPA guidance cited throughout this document. The BHHRA is 
presented in a series of tables that follow the USEPA's RAGS Part D (USEPA, 2001) 
format. These tables are provided in Appendix A. 

The BHHRA is based on the results of groundwater samples collected in October 2009, 
March-April 2010, July 2010, December 2010, and March 2011. The groundwater 
sampling methodology and nature and extent of groundwater contamination are discussed 
in the Remedial Investigation (RI) Report for Operable Unit 3 (OU3), of which this 
BHHRA is a part. Historical data from previous Site investigations are summarized 
herein but were not included in the quantitative assessment of human health risks. 

Consistent with the RI Report, the following terminology is used throughout this 
BHHRA: 

• The "Site" refers to all four OUs which comprise the CDE Superfund Site, and 
the extent of each OU investigation; 

MALCOLM 
P IK Nil: 

-V 
i 
B 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site 

1-1 



Section 1 
Introduction 

• The "former CDE facility" refers to the phy sical extent of the industrial park 
operated at 333 Hamilton Boulevard; and 

• "OU3" refers to the geographic extent of the groundwater contamination and 
associated investigation. 

The following provides an overview of the Site location and background, a summary of 
previous Site investigations, and descriptions of the key physical attributes, surrounding 
land uses, and demographics. 

1.1. Site Location and Background 

The former CDE facility is located at 333 Hamilton Boulevard in South Plainfield, 
Middlesex County, New Jersey and covers approximately 26 acres. Most recently, the 
property was known as the Hamilton Industrial Park. It contained numerous buildings 
that were demolished by the USEPA in 2008 following relocation of the industrial park 
tenants. I 

As shown on Figure 1-1, the former CDE facility is bounded on the northeast by Bound 
Brook and the former Lehigh Valley Railroad, Perth Amboy Branch (presently Conrail); 
on the southeast by Bound Brook and a property used by the South Plainfield Department 
of Public Works; on the southwest, across Spicer Avenue, by single family residential 
properties; and to the northwest, across Hamilton Boulevard, by mixed residential and 
commercial properties. 

The Spicer Manufacturing Company operated a manufacturing plant on the property from 
1912 to 1929. They manufactured universal joints and drive shafts, clutches, drop 
forgings, sheet metal stampings, screw products, and coil springs for the automobile 
industry. The plant included a machine shop, box shop, lumber shop, scrap shop, heat 
treating building, transformer platform, forge shop, shear shed, boiler room, acid pickle 
building, and die sinking shop. A chemical laboratory for the analysis of steel was added 
in 1917. Most of the major structures were erected by 1918. When the Spicer 
Manufacturing Company ceased operations at the facility, the property consisted of 
approximately 210,000 square feet of buildings (FWENC, 2002). 

After the departure of the Spicer Manufacturing Company, CDE manufactured electronic 
components, including capacitors^ from 1936 to 1962. It has been reported that the 
company also tested transformer oils for an unknown period of time. Polychlorinated 
biphenyls (PCB) arid chlorinated organic degreasing solvents were used in the 
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manufacturing process, and it has been alleged that during CDE's period of operation, the 
company disposed of PCB-containing materials and other hazardous substances at the 
facility. It has been reported that the rear of the property was saturated with transformer 
oils and capacitors were also buried behind the facility during the same period (FWENC, 
2002). 

Since CDE's departure from the facility in 1962, it has been operated as a rental property 
consisting of commercial and light industrial tenants. Numerous tenants have occupied 
the complex. In 2007, the USEPA began implementing the OU2 ROD with the relocation 
of the tenants at the industrial park and demolition of the 18 buildings. Relocation of the 
tenants was completed in mid-2007; demolition of the buildings was completed in May 
2008; and OU2 soil remedial activities are ongoing. A Plan View of the former CDE 
facility, showing the location of former buildings, is shown on Figure 1-2 in the RI 
Report. 

The developed portion of the facility (the northwestern portion) comprised approximately 
45 percent of the total land area mid contained temporary asphalt capping following 
building demolition, a system of catch basins to channel stormwater flow, and paved 
roadways. Several of the catch basins drained into a stormwater collection system with 
outfalls that discharge at various locations along Bound Brook. The other 55 percent of 
the property was predominantly vegetated before OU2 remedial activities began. The 
central part of the undeveloped portion was primarily an open field, with some wooded 
areas to the northeast and south, and a deteriorated, partially paved area in the middle of 
the undeveloped portion of the facility. The northeast and southeast boundaries consist 
primarily of wetland areas adjacent to Bound Brook, which flows from the eastern corner 
across the northeastern border of the undeveloped portion of the facility (FWENC, 2002). 
Once OU2 remedial activities are completed (anticipated to be late 2011) the entire 
former CDE facility will be covered by an asphalt cap with a storm water collection 
system. 

1.2. Previous OU3 Investigations 

Environmental conditions at the former CDE facility were first investigated by the New 
Jersey Department of Environmental Protection (NJDEP) in 1986. Subsequent sampling 
by the NJDEP and USEPA revealed elevated concentrations of PCBs, VOCs, and 
inorganic chemicals in soil, surface water, and sediment. In 1997, the USEPA conducted 
a preliminary investigation of Bound Brook and also collected surface soil and interior 
dust samples from nearby residential and commercial properties. These investigations led 
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to fish consumption advisories for Bound Brook and its tributaries. As a result of these 
sampling activities, the Site was added to the National Priorities List (NPL) in July 1998. 
Between 1997 and 2000, the USEPA ordered several removal actions to be performed, 
including: 

• Removing PCBs in interior dust and soils at residential properties located west 
and southwest of the former CDE facility. 

• Paving driveways and parking areas, installing a security fence, and implementing 
drainage controls at the property. 

In 2000, an RI was conducted by Foster Wheeler, Inc. that included the collection of soil, 
sediment, and building surface samples, as well as the installation and sampling of twelve 
shallow bedrock monitoring wells (MW-01A, MW-02A, and MW-03 through MW-12). 
Groundwater samples were also collected from a former production well ("Former 
Production Well Number 3") at the former CDE facility (FWENC, 2001b). Shortly 
thereafter, the USEPA divided the Site into four OUs, as follows, to facilitate 
investigation and remediation: 

• OU1 addresses residential, commercial, and municipal properties in the vicinity of 
the former CDE facility. 

• OU2 consists of former CDE facility soils and buildings. 

• OU3 consists of groundwater. 

• OU4 addresses Bound Brook. 

RODs were issued for OU1 and OU2, respectively, in September 2003 and September 
2004. This BHHRA was conducted as part of the RI/Feasibility Study (FS) for OU3. 

In January 2008, seven deep bedrock wells (ERT-1 through ERT-7) were drilled by the 
USEPA to assess the hydraulic properties of the fractured bedrock and water quality of 
the bedrock groundwater up- and down-gradient of the former CDE facility. The wells 
were drilled to an average depth of 150 feet below ground surface (bgs). In February 
2008, one additional deep bedrock well (ERT-8) upgradient of the former CDE facility 
was also drilled. Prior to installation of these wells, groundwater samples for VOC 
analysis were collected from multiple depths using packer sampling techniques, targeting 
discrete water bearing zones within each well. ERT-1 through ERT-6 and ERT-8 were 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Cornell-Dubilier Electronics Superfund Site 

1-4 



Section 1 
Introduction 

completed by the USEPA in June 2008 with FLUTe™ multi-port sampling devices. In 
August 2008, groundwater samples were collected by the USEPA from these seven 
FLUTe™ wells2 and the twelve shallow bedrock monitoring wells and were analyzed for 
VOCs, semi-volatile organic compounds (SVOC), pesticides, PCB Aroclors, and metals. 
Figure 1-2 depicts the locations of the twelve shallow bedrock wells and eight deep 
bedrock wells drilled prior to 2009. The historical groundwater data are presented and 
summarized in Appendix B. 

1.3. Physical Characteristics of the Site 

The following is a general description of the physical characteristics of the Site. 

1.3.1. Surface Features 

Figure 1-3 contains a topographic map of the former CDE facility and surrounding areas. 
As described above, the northwestern portion of the former CDE facility (comprising 
approximately 45 percent of the total facility acreage) was developed and contained the 
buildings that have since been demolished. The land in this northwestern portion was 
gently sloping, with pfe-building demolition elevations ranging from 70 to 82 feet above 
mean sea level (msl). 

The remaining 55 percent of the land area was undeveloped and predominantly 
vegetated. The central part of the undeveloped portion was primarily an open field, with 
some wooded areas to the south and a paved area in the middle. Topography dropped 
steeply to the northeast and southeast, and the eastern portion of the property consists 
primarily of wetlands bordering Bound Brook. Elevations range from approximately 71 
feet above msl at the top of the bank to approximately 60 feet above msl along the Bound 
Brook (FWENC, 2001b). 

1.3.2. Climate 

The climate for Middlesex County is classified as temperate. Polar continental air masses 
control the region's winter weather and tropical air masses control summer weather. 
Although the heaviest rains are produced by coastal storms of tropical origin, a portion of 
the air masses originate from the Great Lakes. Prevailing winds are from the northwest 
from October through April, and from the southwest the remainder of the year. 

ERT-7 was not constructed as a FLUTe™ well until September 2009; therefore, groundwater samples 
were not collected from ERT-7 in August 2008. 
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In South Plainfield, the temperature ranges from an average of 29°F in January to 75°F in 
July, with an average annual temperature of about 53°F (FWENC, 2002). Summer 
temperatures occasionally exceed 100°F and temperatures in the middle to upper 80's 
(°F) occur frequently. Winter temperatures generally are not below 20°F for long time 
periods (FWENC, 2002). The average annual precipitation is approximately 49 inches. 
Precipitation occurs fairly evenly throughout the year. 

1.3.3. Geology 

The Site lies within the Piedmont Physiographic Province of New Jersey (Fenneman, 
1938). The following contains a brief description of the surficial and bedrock geology of 
the Site. More extensive information is presented in the RI Report. 

1.3.3.1. Surficial Geology 

Quaternary and pre-Quaternary glacial and glacial-fluvial deposits overlie bedrock across 
much of the northern portion of New Jersey. Based on regional surficial geologic 
mapping for the area, unconsolidated deposits in the vicinity of the Site include sandy, 
silty clay to clayey, silty sand containing some shale, mudstone, and sandstone fragments. 
As shown on Figure 4-1 in the RI Report, these deposits are associated with recent 
alluvial and wetland (swamp and marsh) deposition and earlier glaciofluvial plain 
deposits. Extensive eolian (wind-driven) deposits are present to the west of the Site, 
derived from the earlier glaciofluvial plain deposits to the north and east of the Site. 
Surficial deposits underlying the Site are generally identified as regolith derived from 
weathering of shale, mudstone, and sandstone. The unconsolidated deposits are up to 30 
feet thick regionally, but are generally less than 10 feet thick (FWENC, 2002) in the 
vicinity of the Site. 

1.3.3.2. Bedrock Geology 

The Site is located within the Newark Basin, which is a tectonic rift basin that covers 
roughly 7,500 square kilometers extending from southern New York through New Jersey 
and into southeastern Pennsylvania. The basin is filled with Triassic-Jurassic sedimentary 
and igneous rocks that are tilted, faulted, and locally folded. 

The Passaic Formation (historically known as the Brunswick Formation) occupies an 
upper unit, of the Newark Supergroup rocks in the Triassic-Jurassic Newark Basin and is 
the thickest and most aerially extensive unit in the Newark Basin. This formation consists 
of mostly red cyclical lacustrine elastics including mudstone, siltstone, and shale, with 
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minor fluvial sandstone (Michalski and Britton, 1997). The reddish color originates from 
reworked hematite, which occurs in 5-10 percent of the unit. The Site is located 
immediately south of the contact between the Passaic Formation mudflat deposits, which 
are a thickly bedded mudstone, and the Passaic Formation, which is often thinly bedded 
sandstone and siltstone. 

1.3.3.3. OU3 Geology 

Unconsolidated deposits at the former CDE facility range in thickness from 0.5 to 15 feet 
and generally thicken to the east towards Bound Brook. Natural unconsolidated materials, 
consisting primarily of red-brown silt and sand with silt and clay layers, are generally 
intermixed with urban fill materials (including cinders, ash, brick, glass fragments, metal, 
and other detritus) throughout the former CDE facility and vicinity. A thin (surface to 15 
feet bgs) layer of weathered bedrock overlies competent bedrock, consistent with the 
weathered bedrock identified by regional surficial geologic mapping. This material 
primarily consists of heavily weathered siltstone and shale material with a heterogeneous 
texture ranging from silt to fine sand, with some zones of angular, silty gravel and silty 
clay. 

The top of competent bedrock underlying the former CDE facility ranges from 4 to 15 
feet bgs, except in the northwestern portion of the facility where bedrock was present 
immediately beneath the building foundations. Based on boring log data for wells 
installed during the RI (See Appendix D in the RI Report), the bedrock at the Site 
consists primarily of red-brown to dark brown mudstone, siltstone, and shale consistent 
with the upper Passaic Formation. Boring logs from wells to the north of the former CDE 
facility are generally indicative of Passaic Formation mudstone fades, while cores from 
the former CDE facility and areas southwest and east of the facility show siltstone and 
shale. The bedrock units range from massive rock with few features to highly laminated 
beds. The bedrock units are consistently fine-grained in texture, with numerous calcified 
veins and vugs throughout. Bedrock associated with the older Lockatong and Stockton 
formations was not encountered in bedrock cores from OU3. 

Bedrock boring logs and borehole acoustical televiewer data (See Appendix F in the RI 
Report) indicate that numerous fracture zones are present in the bedrock from the surface 
to approximately 600 feet bgs, the maximum drilled depth. The shallow bedrock units are 
heavily fractured and weathered, with significant shallow fracture in-filling with 
weathered material ranging in texture from silt/clay to sand. Shallow fractures are 
generally more open in the shallow bedrock and become less open with depth. The 
bedrock contains heavily fractured zones that occur along the bedding planes (parallel to 
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sub-parallel). Weathered fracture zones within the bedrock ranged from near horizontal to 
near vertical. Pole to plane projections of the fracture data interpreted from the acoustical 
televiewer data (See Appendix F, Figure F-l in the RI Report) show that the majority of 
these features are relatively low angle, ranging from 10 to 30 degrees from horizontal, 
consistent with the regional character of the Passaic Formation. 

1.3.4. Hydrogeology 
The following contains a brief description of the regional and OU3 hydrogeology. More 
extensive information is presented in the RI Report. 

1.3.4.1. Regional Hydrogeology 

The Passaic Formation contains an aquifer that is used as a source of potable water for 
some of the communities surrounding the former CDE facility. Numerous private, 
industrial, and municipal wells tap the formation, with reported pumping rates that range 
from a few to several hundred gallons per minute. The Passaic Formation generally forms 
tabular aquifers and confining units that are several tens of feet thick. Groundwater 
movement is primarily through bedding plane fractures and steeply dipping 
interconnected fractures and dissolution channels (secondary permeability). A very 
limited amount of groundwater flows through the interstitial pore spaces between silt or 
sand particles because of compaction and cementation of the formation (primary 
permeability). Differences in permeability between layers resulting from variations in 
fracturing and weathering may account for many water bearing units. 

Groundwater in the Passaic Formation is often unconfined in the shallower, more 
weathered part of the aquifer and confined in the deeper part of the aquifer. Silt and clay 
derived from the weathering process typically fill fractures, thereby reducing 
permeability. This relatively low permeability surface zone reportedly extends 50 to 60 
feet bgs (Michalski, 1990). Groundwater in the deeper portion of the Passaic Formation is 
generally confined. Recharge is by leakage through fractures in the confining units. Local 
and regional groundwater discharge boundaries include surface water bodies like Bound 
Brook. However, municipal pumping centers (water wells) account for most of the 
regional groundwater discharge. 

1.3.4.2. OU3 Hydrogeology 
The bedrock aquifer in OU3 is separated into three hydrogeologic units or water bearing 
zones, identified as the "shallow", "intermediate", and "deep" waterbearing zones. 
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The shallow water bearing zone is unconfined and extends from the water table to a depth 
of approximately 120 feet bgs (bedrock). As described above, the water table fluctuates 
from the unconsolidated deposits into bedrock due to many factors including seasonal 
precipitation and the effects of nearby pumping. The groundwater encountered in the 
unconsolidated deposits is interpreted as part of the shallow unconfined bedrock aquifer. 
The shallow water bearing zone is potentially hydraulically connected to surface water 
bodies such as Bound Brook, Cedar Creek, and Spring Lake. The intermediate and deep 
water bearing zones, located below 120 feet bgs, are confined. 

Groundwater movement in the highly fractured shallow water bearing zone behaves like 
an equivalent porous medium (EPM) (e.g., sand and gravel aquifer). This is evidenced 
by the Theisian behavior of the aquifer in response to pumping during the Integrated 
Pumping Test (See Section 5.12, Appendix L of the RI Report). Groundwater movement 
in the intermediate and deep water bearing zones also has some characteristics of an 
EPM; however, there is some evidence that the lack of horizontal and vertical fractures in 
some locations influence groundwater movement. Each of these water bearing units is 
described below. 

Shallow Water Bearing Zone: The shallow water bearing zone is monitored by the 
uppermost port in each of the multi-port systems and the shallow bedrock wells 
constructed at the former CDE facility. An evaluation of current shallow bedrock 
groundwater levels compared to those collected during previous investigations indicate 
that current shallow bedrock aquifer water levels are approximately five feet higher than 
they were during the Foster Wheeler RI (FWENC, 2001b). The water level variations are 
interpreted to be the result of historical groundwater pumping near Spring Lake, which 
was gradually reduced and ultimately stopped in 2003. 

Intermediate Water Bearing Zone: The intermediate water bearing zone marks the 
transition between the shallow and deep water bearing zones. This zone is interpreted to 
be confined and is monitored by the ports in each of the multi-port systems between 120 
feet and 160 feet bgs. The fractures in the intermediate water bearing zone exhibit less in­
filling with sediment and exhibit an increased permeability in individual fractures as 
compared to the shallow water bearing zone. 

Deep Water Bearing Zone: The deep water bearing zone is confined and exhibits an 
increased permeability, due to fractures being more open with less in-filling of material 
due to weathering. This zone is monitored by the ports in each multi-port system between 
200 and 240 feet bgs. This depth range was selected to characterize the deep water 
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bearing zone because it has a dense network of ports, which facilitates data contouring 
and interpretation. 

A plot of groundwater elevations collected in July 2010 from the shallow bedrock wells 
and the most shallow sampler port in each of the multi-port wells was used to 
characterize the shallow water bearing zone (See RI Report, Figure 4-5). The data show 
that the potentiometric surface is generally controlled by elevation, with groundwater in 
the shallow water bearing zone potentially discharging to Bound Brook, Cedar Brook, 
and Spring Lake. Groundwater in the shallow water bearing zone forms a mound at the 
former CDE facility, moving north and east from the facility toward Bound Brook, and 
northwest toward the low-lying area at the confluence of Bound Brook and Cedar BrOok. 
Groundwater elevations in wells MW-19, MW-20, and MW-21 in the northwestern 
portion of OU3 reflect the influence of the Park Avenue wellfield. To the northeast of the 
former CDE facility, immediately across Bound Brook, groundwater movement in the 
shallow water bearing zone is generally toward the west. 

A plot of groundwater elevations from multi-port sampler ports located between 120 and 
160 feet bgs was used to characterize the intermediate water bearing zone (See RI Report, 
Figure 4-6). Groundwater movement in this zone is primarily to the north. 

A plot of groundwater elevations from multi-port sampler ports between 200 and 240 feet 
bgs were used to characterize the deep water bearing zone (See RI Report, Figure 4-7). 
Groundwater movement in this zone is primarily to the north. 

1.3.5. Demography and Land Use 

South Plainfield is located at 40°34'51"N, 74°24'50"W and is bordered by Piseataway on 
the south and west, Edison on the east, and Plainfield on the north. The former CDE 
facility is currently zoned for commercial/industrial use. As shown on Figure 1-4, land 
uses surrounding the former CDE facility are primarily commercial/light industrial to the 
northeast and east, residential to the south and north, and mixed residential/commercial to 
the west. The area within 1.5 miles of the former CDE facility contains eight schools and 
five parks. Two elementary schools are located approximately 2,000 feet from the former 
CDE facility (one to the north and the other to the south). 

According to the 2006 Census, South Plainfield has an estimated population of 
approximately 22,795 people with a total land area of approximately 8.4 square miles 
(city-data.com), of which 8.36 square miles (99.52%) is land and 0.04 square miles 
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(0.48%) is water. South Plainfield's population includes Caucasian (78%), African 
American (9%), Asian (8%), and Hispanic and other racial and ethnic groups (5%). 

1.4. Baseline Human Health Risk Assessment Overview 

This BHHRA is an evaluation of potential human health risks associated with chemicals 
detected in groundwater. The BHHRA follows the four-step process typically used to 
assess potential human health risks (USEPA, 1989; NRC, 1983). The four steps are: 

Data Evaluation: Relevant groundwater data are compiled and analyzed to determine 
the usability of the data and to select chemicals of potential concern (COPC) in 
groundwater. 

Exposure Assessment: Actual and/or potential chemical release and transport 
mechanisms are identified, potentially-exposed human populations and possible exposure 
pathways are described, concentrations of COPCs at potential points of human exposure 
are determined, and human exposures to the COPCs are estimated. 

Toxicity Assessment: Qualitative and quantitative toxicity information for each COPC 
are summarized and toxicity values used to characterize risks are identified. 

Risk Characterization: The likelihood and magnitude of adverse health effects, in the 
form of non-cancer hazard quotients and incremental lifetime cancer risks, are estimated. 
Sources of uncertainty in the BHHRA are noted and discussed. 
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The data evaluation focuses on the compilation of usable chemical data and the selection 
of COPCs in groundwater. The data described below were used to calculate 
representative chemical concentrations to which humans may be exposed, through the 
pathways described in RAGS Part D Table 1 (see Appendix A). While historical data 
from previous OU3 investigations are summarized herein, they were not included in the 
quantitative assessment of human health risks. 

Groundwater samples are available from the twelve shallow bedrock wells and eight deep 
bedrock wells3 discussed in Section 1.2, in addition to thirteen deep bedrock wells (MW-
13, MW-14S, MW-14D, MW-15S, MW-15D, and MW-16 through MW-23) installed as 
FLUTe™ wells from January 2009 to December 2010 and a former production well 
(FPW) that was discovered during field investigations and converted to a FLUTe™ Well 
in October 2009. Table 2-1 lists the groundwater monitoring wells and screened interval 
for each shallow bedrock well or FLUTe™ well sampler port, In general, groundwater 
samples were collected from between two and nine discrete depth intervals in each 
FLUTe™ well. Figure 2-1 depicts the location of each groundwater monitoring well on 
the Site. 

Groundwater samples were collected from all wells in October 2009 and March-April 
2010 and were analyzed for VOCs, SVOCs, pesticides, PCB Aroclors, metals (including 
mercury), and cyanide. Groundwater samples were collected from a subset of 24 wells in 
March-April 2010 and July 2010 for PCB congener and dioxin/furan analyses. The 24 
shallow bedrock wells or FLUTe™ well sampler ports from which samples for PCB 
congener and dioxin/fiiran analyses were collected are noted on Table 2-1. Generally, 
selection of the individual wells/ports for PCB congener and dioxin/fiiran analyses was 
based on the positive (i.e., detected) concentrations of PCB Aroclors in groundwater 
samples from October 2Q09 and the spatial distribution (horizontal and vertical) of the 
wells/ports selected for analysis. In December 2010 and March 2011, groundwater 
samples were collected from only the newly-installed MW-23 and were analyzed for 
VOCs, SVOCs, pesticides, PCB Aroclors, metals (including mercury), and cyanide. 

3 ERT-7 was converted into a FLUTe™ well in September 2009. 
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2.1. Data Usability 

Table 2-2 presents a summary of analytical methods and data Validation performed for 
the groundwater samples described above. As indicated, the samples were analyzed by 
USEPA Contract Laboratory Program (CLP) statements of work. The analytical data 
were validated by the USEPA, Region 2 Hazardous Waste Support Branch. Generally, 
the data characteristics used to satisfy the quality assurance/quality control requirements 
included precision, accuracy, representativeness, comparability, detection limit 
verification, and blank contamination elimination or qualification, Based on review of the 
available data validation reports, the majority of the groundwater data is of acceptable 
quality overall but subject to the data validator's qualifying remarks. 

Following review of the validated PCB congener data from samples collected in March-
April 2010 and July 2010, it was decided not to use the March-April '2010 PCB congener 
data from MW-11 in this BHHRA. These data were qualified by the USEPA data 
validator as non-detect at elevated reporting limits due to method blank and equipment 
rinseate blank contamination.4 Therefore, it was decided to use only the July 2010 PCB 
congener data from MW-11. In addition, because the PCB congener data are evaluated on 
the basis of their toxicity relative to that of 2,3,7,8-tetrachlorodibenzo(p)dioxin (2,3,7,8-
TCDD) and factor into the calculation of 2,3,7,8-TCDD toxic equivalence (termed 
2,3,7,8-TCDD TEQ), the March-April 2010 dioxin/furan data from MW-11 also were not 
used in this BHHRA. 

Given the relatively elevated concentrations of some chemicals detected in groundwater 
samples from monitoring wells on the former CDE facility, an evaluation of reporting 
limits for non-detected chemicals was carried out. This was completed to address 
concerns that the laboratory analysis of chemicals present at elevated concentrations 
(specifically the peaks of these chemicals and dilutions performed to bring them within 
the calibration range) may have masked the presence and affect interpretation of the 
distribution of other chemicals in groundwater. 

Table 2-3 presents the range of reporting limits for chemicals qualified as non-detect. The 
maximum reporting limits are compared to the chemical-specific USEPA Regional 
Screening Levels (RSL) for tapwater (USEPA, 201 la), where available, which are the 

4 The MW-11 samples collected from the same depth intervals in July 2010 revealed positive 
concentrations. For more information on the review of the PCB congener data, refer to the Draft RI Report 
Appendix K.3, Cornell-Dubilier OU3 Groundwater Event 2 Quality Control Summary Report. 
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screening toxicity values used to identify COPCs in this BHHRA. The RSLs are based oil 
either a target non-cancer hazard quotient (HQ) of 0.1 or a target cancer risk of one-in-a-
raillion (10"6). A range of human health risk-based screening values is also presented, 
consistent with the evaluation of reference limits presented in Worksheet #15 of the 
Quality Assurance and Project Plan (QAPP) for OU-3 (Malcolm Pirnie, 2008a). For 
RSLs based on non-cancer health effects, the range of screening values is based on a 
target non-cancer HQ of 0.1 and 1. For the cancer risk-based RSLs, the range of 
screening values is based on a target cancer risk level of 10"6 and 10"4. 

As shown in Table 2-3, the maximum reporting limit for some chemicals exceeds the 
corresponding USEPA RSL for tapwater. For VOCs, PCB Aroclors, and pesticides, the 
reporting limits are consistently greater than the RSLs, even where the RSLs ate 
alternatively presented on an HQ basis of 1 or cancer risk basis of 10"4. The reporting 
limits for approximately half of the non-detected SVOCs do not exceed the RSLs, and 
where the reporting limit is greater than the RSL based on either an HQ of 0.1 or cancer 
risk of 10"6, most are within the range of risk-based screening levels presented. Given this 
evaluation, it is possible that elevated detection limits may have masked the presence of 
individual VOCs, PCB Aroclors, and pesticides. However, it is not likely that this source 
of uncertainty will affect the RI/FS conclusions. 

2.2. Historical Groundwater Data Evaluation 

Historical groundwater data were not used in the quantitative assessment of human health 
risks. However, they were evaluated by comparing maximum detected concentrations to 
USEPA RSLs for tapwater. 

Appendix B, Table B-l lists the shallow, unconsolidated groundwater samples (referred 
to as "shallow bedrock groundwater," "test pit seep," and "perched groundwater") 
collected by Foster Wheeler from June to October 2000. As shown, shallow bedrock 
groundwater samples are from the twelve monitoring wells (MW-01A, MW-02A, and 
MW-03 through MW-12) and "former Production Well Number 3" (two depths, shallow 
and deep) located at the former CDE facility. Groundwater samples from all wells were 
analyzed for VOCs, SVOCs, pesticides, PCB Aroclors, metals, and cyanide. Samples 
from MW04, MW09, and MW11 were also analyzed for PCB congeners and 
dioxins/furans. A summary of Foster Wheeler's shallow bedrock groundwater data is 
presented in Appendix B, Table B-2. Results of duplicate samples collected from MW11 
were averaged with those of the corresponding originals. 
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A summary of Foster Wheeler's test pit seep and perched groundwater data is presented 
in Appendix B, Table B-3. Groundwater encountered during excavation of the test pits 
was sampled using a clean glass bottle clipped to a steel pole or attached to a wire line 
(FWENC, 2001b). These groundwater samples were analyzed for VOCs, SVOCs, 
pesticides, PCB Aroclors, metals, and cyanide. Groundwater encountered during drilling 
of the monitoring well boreholes for MW-01 through MW-12 was collected using a 
disposable polyethylene bailer through hollow stem augers, and samples were analyzed 
for VOCs and PCB Aroclors (FWENC, 2001b). 

A summary of the shallow and deep bedrock groundwater data collected by the USEPA 
in 2008 is presented in Appendix B, Table B-4. As described in Section 1.2, the USEPA 
collected groundwater samples from seven FLUTe™ wells and twelve shallow bedrock 
monitoring wells. Groundwater samples were analyzed for VOCs, SVOCs, pesticides, 
PCB Aroclors, and metals. In Table B-4, results of duplicate samples were averaged with 
those of the corresponding originals. 

The list of VOCs, SVOCs, pesticides, PCB Aroclors, and metals detected in historical 
groundwater samples from the former CDE facility is consistent with those detected in 
groundwater samples collected across the Site during this RI. The chemicals that would 
be identified as COPCs based on comparison to the USEPA RSLs for tapwater is also 
similar to the list of COPCs identified using the more recent groundwater data. Therefore, 
the potential for adverse health effects from exposure to the chemicals detected in 
historical groundwater samples was addressed by the quantitative evaluation presented in 
this BHHRA. 

2.3. Groundwater Exposure Units 

As described in OU3 Hydrogeology (Section 1.3.4.2), the bedrock aquifer was divided 
into "shallow," "intermediate," and "deep" water bearing zones to describe the 
hydrogeology and distribution of contamination. The shallow bedrock aquifer is 
unconfined, and groundwater movement is generally controlled by elevation, with 
evidence of potential shallow groundwater discharge to Bound Brook. Groundwater 
movement in the intermediate and deep water bearing zones is primarily to the north. 
These zones do not exhibit evidence of potential groundwater-surface water interaction. 

Consistent with this conceptual understanding of OU3 hydrogeology and to facilitate 
evaluation of the potential for human exposure through the pathways described in RAGS 
Part D Table 1, multiple groundwater exposure units were established for this BHHRA. 
The first exposure unit consists of the entire aquifer. A second exposure unit consists 
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only of shallow groundwater, generally defined as groundwater from the shallow bedrock 
monitoring wells and the most shallow sampler port in each of the FLUTe™ multi-port 
wells. Shallow groundwater was further separated into onsite5 and offsite exposure units, 
because relatively higher chemical concentrations were detected in groundwater samples 
from the onsite monitoring wells. Lastly, because there is evidence of potential shallow 
groundwater discharge to Bound Brook, offsite groundwater was further separated into 
two exposure units relative to (i.e., north or south of) Bound Brook. 

In summary, the following groundwater exposure units were established for the purposes 
of this BHHRA:. 

• Entire aquifer - includes groundwater data from all wells and across all sample 
depths. However, groundwater data from ERT-8 was not included, because it is 
an upgradient well considered representative of background conditions. 

• Shallow onsite groundwater data—includes groundwater data from the shallow 
bedrock monitoring wells and the most shallow sampler port in each multi-port 
well located within the former CDE facility property boundary. 

• Shallow offsite groundwater data, south of Bound Brook - includes groundwater 
data from the most shallow sampler port in each multi-port well located outside 
the former CDE facility property boundary and south of Bound Brook. 
Groundwater data from ERT-8 were not included, because it is an upgradient well 
considered representative of background conditions. 

• Shallow offsite groundwater data, north of Bound Brook - includes groundwater 
data from the most shallow sampler port in each multi-port well located outside 
the former CDE facility property boundary and north of Bound Brook. 

Table 2-4 lists the monitoring wells included in each of the three shallow groundwater 
data sets. 

Based on the direction of groundwater flow, as shown on potentiometric surface maps, 
and on the current understanding of the historical pumping of nearby wellfields, the RI 
Report established that aqueous mass from the former CDE facility has been interpreted 
to not extend to ERT-5 and ERT-6 in the intermediate zone, and MW-18 in the deep 

5 In this case and throughout the BHHRA, "onsite" and "offsite" refer to locations relative to the property 
boundary of the former CDE facility. 
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zone. Therefore, data from these offsite wells, located west of the former CDE facility, 
were excluded from the delineated aqueous mass in Figures 5-12 and 5-13 of the RI 
Report. Regardless, these wells were included in the "entire aquifer" and "shallow offsite 
groundwater, south of Bound Brook" data sets evaluated in this BHHRA. To determine 
the contribution that groundwater data from these wells make to the baseline cancer risks 
and non-cancer hazards estimated in this BHHRA, a separate evaluation of the 
groundwater data from only ERT-5, ERT-6 and MW-18 is presented in the Uncertainty 
Evaluation. 

2.4. Selection of COPCs in Groundwater 

To focus the BHHRA on those chemicals that, if contacted, have the greatest potential to 
pose human health risks, the list of detected chemicals in each groundwater exposure unit 
was narrowed to a list of COPCs, according to the following screening process: 

• Chemicals designated by the USEPA as Class A or known human carcinogens 
were identified as COPCs regardless of the other selection criteria. The following 
chemicals in groundwater are Class A carcinogens: benzene, vinyl chloride, 
arsenic, and chromium VI (used as a conservative screen for total chromium 
sample results). 

• Detected chemical concentrations were compared to the USEPA RSLs for 
tapwater (USEPA, 201 la). The RSLs for tapwater are protective of chronic 
exposures via ingestion and inhalation (of volatile chemicals only) routes; 
exposure via dermal contact was not included in the derivation of RSLs for 
tapwater. The RSLs are based on a target cancer risk of 10"6 or a target non-cancer 
HQ of 1. Consistent with USEPA, Region 2 guidance for screening sites with 
multiple contaminants, RSLs based on non-cancer effects were reduced by a 
factor of 10 to represent a target HQ of 0.1. Chemicals with maximum 
concentrations greater than the screening levels were identified as COPCs. 

• The essential nutrients (i.e., calcium, magnesium, potassium, and sodium) were 
categorically eliminated as COPCs. 

• Finally, following USEPA (1989) guidance, for sample sizes greater than or equal 
to 20, if the detection frequency of a chemical was less than 5% and chemical 
contamination was not biased toward any given area, it was eliminated as a 
COPC. 
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The OU3 groundwater data summaries and selection of COPCs in each exposure unit are 
presented in RAGS Part D Tables 2.1 to 2.4 (see Appendix A). The range of detected 
concentrations, data qualifiers, location of maximum detected concentration, frequency of 
detection, range of detection limits, concentration used for screening, screening toxicity 
value (i.e., USEPA RSL), COPC flag, and the rationale for elimination or selection of a 
chemical as a COPC are provided. Background values presented in RAGS Part D Table 
2s are detected concentrations in ERT-8. The background values and potential 
ARARs/TBCs (Applicable or Relevant and Appropriate Requirements/To Be 
Considered) were presented for information purposes only. The groundwater COPCs that 
were evaluated in this BHHRA are summarized by exposure unit in Table 2-5. 

A few of the detected chemicals did not have RSLs. With few exceptions, chemicals 
without RSLs were retained as COPCs; they were only eliminated as COPCs where they 
were infrequently detected (as defined above). 

RSLs were hot available for PCB congeners and were only available for two individual 
dioxin/furan congeners: 2,3,7,8-TCDD and 1,2,3,6,7,8-hexachlorodibenzo-p-dioxin 
(HxCDD), Rather than evaluating each PCB congener and dioxin/furan congener 
separately, the current practice recommended by the USEPA (2010b) is to assess 
mixtures of dioxins/furans and PCBs that exhibit dioxin-like toxicity on the basis of their 
predicted toxicities relative to what is known about the toxicity of 2,3,7,8-TCDD. Twelve 
PCB congeners and seventeen dioxin/furan congeners have been assigned 2,3,7,8-TCDD 
toxic equivalence factors (TEF) according to the 2005 World Health Organization 
(WHO) TEQ weighting scheme (USEPA, 2010b). Within a sample, detected PCB 
congener and dioxin/furan congener concentrations were multiplied by the congener-
specific TEF, and the sum of the adjusted concentrations was calculated as 2,3,7,8-TCDD 
TEQ. For this reason, the groundwater data tables (i.e., RAGS Part D Table 2s) present a 
summary of PCB congeners and dioxin/furans on a 2,3,7,8-TCDD TEQ basis. The 
toxicity values used to evaluate the potential for human health risk were specific to 
2,3,7,8-TCDD. 

While the RAGS Part D Table 2s present summaries for the individual PCB Aroclor 
mixtures (e.g., Aroclor 1248) detected in groundwater, the sum of detected PCB Aroclor 
concentrations within a sample was calculated and used in the human exposure 
calculations. The toxicity values used to evaluate the potential for human health risk were 
specific to Aroclor 1254 or total PCBs, as available. 
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3. Exposure Assessment 

The objective of the exposure assessment is to estimate the type and magnitude of human 
exposure to the COPCs in groundwater. The human exposure scenarios evaluated in this 
BHHRA are based on the anticipated future commercial/industrial use of the former CDE 
facility and the current and most likely future land uses at the Site, as described in 
Section 1.3.5. 

In addition, a well search for a 1-mile radius of the former CDE facility was performed in 
October 2009 by the NJDEP Bureau of Water Systems and Well Permitting. Wells for 
commercial, domestic, irrigation, industrial, public non-community, and public supply 
uses are located within 1 mile of the former CDE facility. Figure 3-1 shows the locations 
of these wells relative to the OU3 groundwater monitoring wells on the Site. 

3.1. Chemical Release and Transport Mechanisms 

As described previously, CDE reportedly disposed of PCB-contaminated materials and 
other hazardous substances directly on facility soils. Therefore, facility soils are 
considered the primary source of contamination at the Site. Secondary release 
mechanisms that can facilitate the migration of chemicals include infiltration and 
percolation through soils to groundwater, vapor emissions to indoor and outdoor air, and 
potential groundwater migration/discharge to surface water and sediment of nearby 
wetlands and surface water bodies (e.g., Bound Brook). 

3.2. Potential Exposure Pathways and Potentially-Exposed 
Populations 

This BHHRA focuses on groundwater as a secondary source of contamination. 
Evaluation of the groundwater pathway considers the following: 

• The potential for contact with dissolved chemicals during either potable or non-
potable use of the groundwater in or on residential, commercial/industrial, and 
other properties throughout the Site. 

• Vapor emissions to outdoor air on properties throughout the Site. This may occur 
following passive diffusion of volatile chemicals from groundwater through the 
bedrock and overburden materials to outdoor ambient air, or from volatilization 
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off of pooled groundwater surfaces exposed to ambient air, such as in a utility 
trench or other excavation. Due to the uncertainties associated with quantitatively 
modeling ambient air concentrations following volatilization from groundwater 
that may include DNAPL in fractured bedrock, the pathway by which volatile 
chemicals migrate through the bedrock and overburden to outdoor ambient air 
was qualitatively evaluated. The latter pathway by which volatile chemicals may 
be released from groundwater that pools at the bottom of an excavation was 
quantitatively evaluated. 

\ 

Generally, the exposure concern with potable use of groundwater is the potential for 
ingestion of chemicals detected in the groundwater and inhalation of and dermal contact 
with chemicals in the groundwater during routine household uses (e.g., bathing, 
cleaning). Non-potable use of the groundwater may be for sanitary, process, irrigation, or 
other non-consumptive purposes. The exposure concern with non-potable use of the 
groundwater is the potential for dermal contact with and inhalation of chemicals in the 
groundwater. 

The potential for adverse health effects from inhalation exposure to volatile chemicals 
that may migrate from groundwater to indoor air through cracks in building foundations 
was not evaluated in this BHHRA. This exposure pathway is being addressed by the 
USEPA, separate from this RI. In addition, the potential for exposure to chemicals in 
groundwater that migrates to surface water and sediment of Bound Brook was not 
evaluated in this BHHRA. These exposure pathways will be addressed during the RI for 
OU4. 

The potential for exposure was evaluated for a number of current and future scenarios 
outlined in RAGS Part D Table 1 (see Appendix A). The scenario time frame, medium, 
exposure medium, exposure point, receptor population, receptor age, exposure route, type 
of analysis and rationale for selection of exclusion of an exposure pathway are provided. 

The following receptor populations may be exposed to COPCs in groundwater: 

Current/Future Scenario 

9 Commercial/Industrial Workers: (adults) who perform work within and outside 
the boundaries of the former CDE facility. Based on the well search, potable, 
sanitary, and/or process use of groundwater is possible. Potential exposure 
pathways and routes of exposure for commercial/industrial workers are dermal 
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contact and inhalation of chemicals in groundwater.6 In addition, exposure to 
volatile chemicals that migrate from groundwater to outdoor air may occur. 

• Residents: (adults) who may live outside the boundaries but within the vicinity of 
the former CDE facility . Based on the well search, potable use of groundwater is 
possible. Potential exposure pathways and routes of exposure for adult residents 
include ingestion, dermal contact, and inhalation of chemicals in groundwater. In 
addition, exposure to volatile chemicals that migrate from groundwater to outdoor 
air may occur. 

• Residents: (children, aged 0-6 years) who may live outside the boundaries but 
within the vicinity of the former CDE facility . Based on the well search, potable 
use of groundwater is possible. Potential exposure pathways and routes of 
exposure for child residents include ingestion, dermal contact, and inhalation of 
chemicals in groundwater. In addition, exposure to volatile chemicals that migrate 
from groundwater to outdoor air may occur. 

• Construction/Utility Workers: (adults) who may perform short-term intrusive 
work for construction or utility installation, maintenance, or repair. 
Construction/utility workers may be exposed to chemicals in shallow groundwater 
encountered during subsurface excavations. Depths of perched water zones 
encountered by Foster Wheeler were variable across the former CDE facility, but 
they typically occurred in the range of 4 to 8 feet bgs. Potential exposure 
pathways and routes of exposure include dermal contact with chemicals in 
groundwater (e.g., that infiltrates and pools at the bottom of an excavated trench) 
and inhalation of volatile chemicals that may migrate from pooled groundwater to 
outdoor air above an excavation. In addition, exposure to volatile chemicals that 
migrate from groundwater to outdoor air may occur. 

3.3. Data Utilization 

In utilizing the analytical data to derive representative EPCs to which humans may be 
exposed, analytical results of duplicate samples were averaged with those of the 
corresponding originals. In calculating the arithmetic average of original and duplicate 

The potential exposure of commercial/industrial workers through ingestion of potable groundwater was 
not evaluated in this BHHRA. Due to the greater frequency and duration of exposure, evaluation of 
ingestion exposures to resident adults and children is considered protective of commercial/industrial 
workers as well. 
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samples, if a COPC was present in one sample but non-detect in the other, the COPC was 
assumed to be present in the non-detect sample at a concentration equivalent to one-half 
the sample reporting limit. Data assigned a qualifier, indicating that the numerical value 
is an estimated quantity or that the identity and quantity are based on presumptive 
evidence, were treated the same way as data without such qualifiers. 

3.3.1. COPC Concentrations in Groundwater 

Representative EPCs were calculated from the available/useable groundwater data sets 
described above. To evaluate the exposure of commercial/industrial workers and resident 
adults and children, EPCs were derived using the entire aquifer data set, assuming that 
groundwater from across the Site is in communication. This approach may overestimate 
exposure to resident adults and children, because residential exposure to potable 
groundwater is not expected to occur inside the former CDE facility boundaries.7 To 
evaluate the exposure of construction/utility workers, EPCs were derived for each of the 
three shallow groundwater data sets. 

The USEPA (1992a, 1989) recommends that the arithmetic average concentration of the 
data be used for evaluating long-term exposure and that, because of the uncertainty 
associated with estimating the true average concentration at a site, the 95% upper 
confidence limit (UCL) on the arithmetic average be used as the EPC. The 95% UCL 
concentration provides reasonable confidence that the true average will not be 
underestimated. The USEPA also indicates that where there is a question about the 
distribution of the data, a statistical test should be used to identify the best distributional 
assumption for the data set (USEPA, 1992a). 

The ProUCL® 4.1.00 (ProUCL) program developed by the USEPA's Technology 
Support Center for Monitoring and Site Characterization was used to plot the data, test 
the distributional assumptions, and calculate 95% UCL concentrations. When entering 
data into ProUCL, if a COPC was not detected in a sample, the sample reporting limit 
was entered as a proxy concentration and the sample result was coded as non-detect. 
ProUCL contains rigorous parametric and nonparametric statistical methods that can be 

7 Groundwater data from only the onsite monitoring wells, across all depths, was not quantitatively 
evaluated as a separate "entire aquifer" exposure unit in this BHHRA. While chemicals were detected at 
relatively elevated concentrations in the onsite vs. offsite monitoring wells, and there is the potential for 
future potable use of groundwater within the former CDE facility boundaries (however unlikely), it was 
assumed detected concentrations are elevated enough that the potential for human health risks is evident 
without quantifying exposure and risk. To illustrate, groundwater data from only the onsite wells, across all 
depths, were summarized and presented in Appendix C. 
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used on full or uncensored data sets and on data sets with below detection limit 
observations (also called left-censored data sets). Depending on the distribution and 95% 
UCL estimation method, ProUCL will use only detected data or will incorporate 
detection limits (USEPA, 2010a). In instances where the 95% UCL concentration 
calculated by ProUCL was greater than the maximum detected concentration (e.g., 
2,3,7,8-TCDD TEQ in the shallow onsite groundwater data set), the maximum detected 
concentration was retained as the EPC. 

The EPCs for the COPCs in groundwater are presented in RAGS Part D Tables 3.1 to 3.4 
(see Appendix A). The ProUCL output sheets (i.e., box plots and UCL concentrations) 
for the individual COPCs are provided in Appendix D. 

Evaluation of the box plots indicated the presence of potential upper-end statistical 
outliers (either relatively elevated concentrations or sample reporting limits) in a number 
of groundwater data sets. These potential outliers were not removed from the data sets 
used to calculate EPCs.8 However, it was further observed that PCB Aroclors (1248, 
1254) were detected in a few samples at concentrations greater than their aqueous 
solubility limits and may therefore be present in those particular samples as non-aqueous 
phase liquid (NAPL).9 The total PCB Aroclor concentrations for those samples were 
selectively removed from the applicable groundwater data sets. The following table 
summarizes information on the particular samples, total PCB Aroclor concentrations 
removed, aqueous solubility limits, and affected groundwater data sets. 

8 The majority of relatively elevated chemical concentrations were detected in a few wells located within 
the former CDE facility boundary. These concentrations were included in the entire aquifer and shallow 
groundwater data sets used to Calculate baseline cancer risks and non-cancer hazards representative of 
exposure across the Site. This is a conservative evaluation, as the RI Report established the majority of 
aqueous mass has diffused into the rock matrix, and that ongoing attenuation processes will likely limit 
additional aqueous mass redistribution. To determine the relative contribution the elevated concentrations 
have to the baseline cancer risks and non-cancer hazards (and thereby better approximate cancer risks and 
non-cancer hazards from exposure to groundwater outside the former CDE facility property boundary), an 
alternate evaluation that excludes data from a few onsite monitoring wells is presented in Section 5.2, 
Discussion of Cancer Risks and Non-cancer Hazards. 
' As indicated in Section 5 of the RI Report, the presence of NAPL in MW-14, at the very least, was 
indicated by the reactive liner and groundwater sample results. 
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* Aqueous 

Solubility Limit * 

October 2009 March/April 2010 * Aqueous 

Solubility Limit * MW-14S-04 MW-11 MW-14S-02 

Aroclor 1248 100 7,300 Not Detected Not Detected 

Aroclor 1254 43 5,600 190 71 

Total PCB Arodors _ 12,900 190 101 

Affected data set: Entire Aquifer Entire Aquifer; 

Shallow Onsite 

Entire Aquifer 

Notes: 
Concentration units are pg/L. 
•USDOE, 2011 

Similarly, further evaluation of the PCB congener data revealed concentrations that are 
also likely greater than aqueous solubility and therefore indicate the presence ofNAPL. 
Total detected PCB congener concentrations were calculated and compared to the 
solubility limit for Aroclor 1254 (i.e., 43 pg/L). The following table summarizes 
information on the particular samples, total detected PCB congener concentrations, . 
corresponding 2,3,7,8-TCDD TEQ concentrations removed, and affected groundwater 
data sets. 

Aqueous 

Solubility Limit * 

March/April 2010 July 2010 Aqueous 

Solubility Limit * MW-12 MW-14S-04 MW-11 MW-12 MW-14S-04 

Total PCB 

Congeners 

43 1,504 67,666 321 222 80,753 

2,3,7,8-TCDD 

TEQ 

- 5.0E-04 2.1E-01 8.4E-04 1.0E-04 2.2E-01 

Affected data set: Entire Aquifer; 

Shallow Onsite 

Entire 

Aquifer 

Entire Aquifer; Shallow 

Onsite Groundwater 

Entire 

Aquifer 

Notes: 
Concentration units are pg/L. 
•USDOE, 2011 

3.3.2. COPC Concentrations in Air 

The EPCs for the volatile COPCs in outdoor or indoor air following release from 
groundwater were estimated based on the EPCs for those COPCs in groundwater. The 
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various techniques used to estimate COPC emissions and concentrations are presented in 
Appendix E and summarized below. 

Concentrations of the volatile COPCs in outdoor air (to evaluate potential exposure of 
construction/utility workers) were estimated using an emissions equation recommended 
by the USEPA (1995b), under the assumption that shallow groundwater infiltrates an 
excavation and volatile COPCs are released from pooled water at the bottom of the 
excavation, and the USEPA-approved Point, Area, and Line source (PAL2.1) model 
(USEPA, 1992b).10 As the depth to groundwater in some areas of the Site is greater than . 
the depth a hypothetical utility trench would be, scenarios where volatile COPCs could be 
released from the water table and diffuse through the overlying soil before infiltrating an 
excavation are possible. However, evaluation of the pooled water scenario should be 
adequately protective of deeper water table conditions. As such, deeper water table 
conditions were not evaluated further. 

Concentrations of the volatile COPCs in bathroom air during and after showering (to 
evaluate potential exposure of resident adults and children) were estimated using the 
"Schaum model" (Schaum et al., 1992). A modified version of the Schaum model was 
used to estimate concentrations of the volatile COPCs in air following emissions from 
process water (to evaluate potential exposure of commercial/industrial workers). The 
exposure scenario assumed workers may use groundwater for process/industrial activities 
(e.g., to wash vehicles or equipment) and volatile COPCs are emitted from the water to 
ambient air within a closed environment (i.e., building). 

3.4. Estimates of Chemical Intake/Exposure 

Estimates of chemical intake and exposure were developed to portray reasonable 
maximum exposure (RME) under current and future exposure scenarios. The RME 
scenario considers the highest exposure that might reasonably be expected to occur, one 
that is well above the average case of exposure but within the range of possibility. Use of 
RME parameter values to model baseline human health risks is a conservative approach, 
in that it yields upper bound cancer risk and non-cancer hazard estimates (USEPA, 1989). 

Newer air models that allow for a more site-specific assessment of chemical emissions were made 
available in April 2010 (http://www.epa.goy/ttn/scram/dispersion_screening.htm#aerscreen). These models 
incorporate information on land use and surface characteristics specific to a site. It is unknown whether 
volatile chemical concentrations in air predicted by the new models would be generally greater or less than 
those predicted using the approach described in Appendix E. However, the air models used in this BHHRA 
should be sufficiently conservative for risk screening purposes. 
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In accordance with USEPA Region 2 guidance, if risks in excess of USEPA acceptable 
levels were determined for an exposure pathway, the pathway was then re-evaluated 
using central tendency exposure (CTE) parameter values, where applicable, in place of 
upper-bound values specific to the RME analysis (USEPA, 1995a). 

3.4.1. Exposure Equations 

The equations used to estimate human exposure are presented in RAGS Part D Tables 4.1 
to 4.7 (see Appendix A). For commercial/industrial workers and residents, chronic 
exposures were estimated. For construction/utility workers, where the exposure duration 
(ED) is assumed to be one year, subchronic exposures were estimated. 

3.4.1.1. Oral and Dermal Exposures 

Application of the exposure equations results in daily intake for assessing oral exposure 
or dermally absorbed dose (DAD) for dermal contact exposure, both of which are 
expressed in milligrams per kilogram of body weight per day (mg/kg-day). The daily 
intake is the amount of chemical at the exchange boundary. A fundamental assumption in 
the estimate of the DAD is that absorption continues long after the exposure has ended 
(USEPA, 2004). Thus, the dermally absorbed dose per event (DAevent) is the total dose 
dissolved in the skin at the end of the exposure. 

The exposure equations require a chemical concentration or the average concentration 
contacted over the exposure period (e.g., pg/L groundwater). In this BHHRA, this is the 
95% UCL concentration, where applicable, or maximum detected concentration. The 
equations also require a contact rate (i.e., the amount of contaminated medium contacted 
per unit time or event), a body weight (i.e., the average body weight over the exposure 
period), and an averaging time (i.e., the time period over which exposure is averaged). 

The averaging time (AT) depends on the type of toxic effect being assessed. When 
evaluating exposures for potential non-cancer health effects, intakes and dermally 
absorbed doses were calculated by averaging over the period of exposure. This is 
equivalent to the receptor-specific ED, described below, multiplied by 365 days/year. 
When evaluating potential cancer risks, intakes and dermally absorbed doses were 
calculated by prorating the total cumulative intake over a lifetime (i.e., lifetime average 
daily intake). For calculation purposes, this is equal to 70 years multiplied by 365 
days/year (25,500 days). This distinction is consistent with the hypothesis that the 
mechanism of action for each of these health effects endpoints is different. The approach 
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for carcinogens is based on the assumption that a high dose received over a short period 
of time is equivalent to a corresponding low dose spread over a lifetime. 

3.4.1.2. Inhalation Exposure 

Application of the equation for estimating inhalation exposure (USEPA, 2009a) results in 
the exposure concentration (EC), which is expressed in micrograms per cubic meter 
(pg/m3) and is based on the EPC for each COPC in air. The EPCs were modified to 
account for receptor-specific exposure parameters [e.g., ED, exposure frequency (EF), 
and exposure time (ET)] but do not consider receptor-specific body weight or inhalation 
rate. T^hfe USEPA b^Keves thi^approaeh results in mor^ realistic risk estimates, as the 
amount of chemical that readies a target organ may npt depend on body vyenght or, 
iufialation rate. fl(LoO-

"^ / Z 1 -  KA 
The AT in the inhalation exposure equation is expressed in hours. Therefore, for 
evaluating potential cancer risks, the AT equals 613,200 hours (25,550 days x 24 
hours/day). The AT for non-cancer health effects is equivalent to the receptor-specific 
ED (in years) multiplied by 365 days/year and 24 hours/day. Where the ED is much less 
than 1 year (e.g., for the construction/utility worker), the AT is calculated as ED (in days) 
x 24 hours/day (USEPA, 2009a). 

3.4.2. Receptor-Specific Exposure Parameters 

The exposure parameters used to model human exposure to the COPCs in groundwater 
under the RME scenario are described in the following sections and presented in RAGS 
Part D Tables 4.1 .RME to 4.7.RME. A number of exposure parameter values were 
modified for use in the CTE evaluations, as presented in RAGS Part D Tables 4.1 .CTE to 
4.7.CTE. Some of these modified values (e.g., ED) are referenced to USEPA guidance, 
while others (e.g., EF) are based oh professional judgment. 

3.4.2.1. Commercial/Industrial Workers 

The exposure parameters used to model commercial/industrial worker exposure to 
groundwater are presented in RAGS Part D Tables 4.1 and 4.2. An EF of 250 days/year 
and ED of 25 years were assumed (USEPA, 2002b). An event duration (t-event) [or 
exposure time (ET) depending on the equation] of 8 hours (USEPA, 1997b) was used, 
assuming that any potential washing activities occur continuously over the course of a 
typical 8-hour work day. The event frequency (EV) was 1 event per day (USEPA, 
2002b). 
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The skin surface area (SA) available for dermal contact was assumed to be 3,300 Cm2, 

corresponding to the area of the face, forearms, and hands (USEPA, 2002b). An average 
body weight (B W) of 70 kg for an adult was used (USEPA, 2002b). 

Other parameters needed to calculate DAeVent include chemical-specific parameters, such 
as the fraction absorbed (FA), dermal permeability coefficient (Kp), and lag time per 
event (T-event). The Kp reflects movement across the skin to the underlying skin layers 
and into the bloodstream. The chemical-specific parameter for the ratio of Kp through the 
stratum corneum relative to its permeability coefficient across the viable epidermis (B) 
does not appear in the equation for DAevent for short exposure times, because DAevent is 
not a function of B at short exposure times. For short exposure times, the amount of 
chemical absorbed depends only on permeability of the stratum corneum. The chemical-
and exposure scenario-specific factors used in the calculation of DAevent for the 
commercial/industrial worker are presented in Appendix E. 

3.4.2.2. Construction/Utility Workers 

The exposure parameters used to model construction/utility worker exposure to 
groundwater are presented in RAGS Part D Tables 4.3 and 4.4. Due to the short-term 
nature of construction/Utility work around an excavation for utility installation, 
maintenance, or repair, the EF for the construction/utility worker was assumed to be 60 
days, representing exposure equivalent to three work months. An ED of 1 year was used, 
assuming construction/utility work at a single location is unlikely and that work by the 
same individual is even less likely. A t-event or ET of 8 hours (USEPA, 1997b) and EV 
of 1 event per day (USEPA, 2002b) were also assumed. 

A skin SA of 3,300 cm2, corresponding to the area of the face, forearms, and hands, was 
assumed (USEPA, 2002b). An average BW of 70 kg for an adult was used (USEPA, 
2002b). Chemical-specific factors used in the calculation of DAevent for the 
cOnstrUction/utility worker appear in Appendix E. 

3.4.2.3. Resident Adults and Children 

The exposure parameters used to model residential exposure to groundwater are 
presented in RAGS Part D Tables 4.5 to 4.7. To evaluate the potable use scenario, 
groundwater ingestion rates (IR-W) of 2 liters/day and 1 liter/day were assumed for 
resident adults and children, respectively; they represent the 90th percentile values for 
daily water consumption by adults and infants (USEPA, 2002b). The average adult BW 
of 70 kg was Used for the resident adult, while the average BW of 15 kg for a child (ages 
0 to 6) was used for the resident child (USEPA, 2002b). 
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An EF of 350 days/year was used for resident adults and children, assuming 15 days ' 

away from the home over the course of a year (USEPA, 1991). EDs of 30 years (the 90th 

percentile time at one residence) for resident adults and 6 years for resident children were 

used. However, in evaluating cancer risks for resident adults, the ED of 30 years was 

based on 6 years at the child's rate of exposure and 24 years at the adult's rate of 

exposure (USEPA, 1991).11 

As the greatest, but not exclusive, opportunity for dermal exposure in the home is during 
showering or bathing, the entire surface area of the body was used to evaluate dermal 
exposure. Skin SAs of 18,000 cm2 and 6,600 cm2 were used for adults and children, 
respectively. These values represent the average of 50th percentile total body surface 
areas for adult males and females and a time-weighted average surface area for a 0 to 6-
year old child using 50th percentile total body surface areas for male and female children, 
respectively (USEPA, 2004). ETs for dermal contact of 0.25 hours/event (i.e., 15 
minutes/event) for adults during showering and 0.45 hours/day (i.e., 20 minutes/day) for 
children during bathing were used (USEPA, 2003a). Assuming inhalation exposures to 
volatile COPCs in bathroom air may occur after showering or bathing, ETs for inhalation 
exposure of 0.58 hours/event for adults (representing 0.25 hours showering and 0.33 
hours in the bathroom after showering) and 1 hour/event for children (representing 0.45 
hours bathing and 0.55 hours in the bathroom after bathing) were used (USEPA, 2004). 

The USEPA (2004) recommends use of a screening procedure for evaluating dermal 
contact with organic COPCs in water where the receptor is also exposed via ingestion 
(i.e., resident adults and children). Typically following this screening procedure, an 
organic COPC is evaluated for the dermal contact exposure route only if exposure from 
dermal contact exceeds 10% of the intake from ingestion. In addition, for dermal contact 
with the volatile COPCs, the EPCs in groundwater were adjusted by a factor of 0.9 for 
the RME scenario and 0.5 for the CTE scenario (USEPA, Region 2). This adjustment ' 
accounts for the fact that as the volatile COPCs are released from the water to air, less of 
the VOC concentrations are available for dermal contact. Otherwise, dermal contact with 
groundwater was as described above. Chemical-specific factors used in the calculation of 
DAevent for the resident adults and children appear in Appendix E. 

11 It is recognized that for consistency, the ED for evaluating non-cancer hazards for the resident adult may 
be changed to 24 years. However, Whether 24 or 30 years is used as the ED, the factor is canceled out by 
the averaging time (which is equivalent to ED*365 days) in the exposure equation, therefore yielding the 
same non-cancer hazard quotient. 
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Lastly, to evaluate cancer risks from exposure to COPCs with a mutagenic mode of 
action, age-adjusted exposure factors were calculated for each of the following age 
groups: 0-2 years, 2-6 years, 6-16 years, and 16-30 years. These calculations are 
presented in RAGS Part D Table 4.7, were used to calculate chemical-specific intakes 
and dermally absorbed doses in RAGS Part D Table 7.5 and 7.6, and facilitated 
application of age-dependent adjustment factors (ADAF) to toxicity values for 
carcinogenic COPCs with a mutagenic mode of action (further described in Section 4.2). 
For this reason, exposure parameters for the resident adult and resident child are 
presented in Table 4.7 for each year between 0 and 30 years of age. 
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4. Toxicity Assessment 

The toxicity assessment, also termed the dose-response assessment, serves to characterize 
the relationship between the magnitude of exposure and the potential that an adverse 
health effect will occur. It involves determining whether exposure to a chemical can 
cause an increase in the incidence of a particular adverse health effect and characterizing 
the nature and strength of the evidence of causation. The toxicity information is then 
quantitatively evaluated and the relationship between the dose of the chemical received 
and the incidence of adverse health effects in the exposed population is evaluated. 

The USEPA and other regulatory agencies have performed toxicity assessments for 
numerous chemicals, and the guidance they provide was used in this BHHRA. These 
include reference doses (RfD) and reference concentrations (RfC) for the evaluation of 
noncarcinogenic health effects from chronic and subchronic exposure to chemicals and 
cancer potency slope factors and unit risk factors for evaluating incremental cancer risk 
from exposure to chemicals prorated over a lifetime. Sources of toxicological information 
and toxicity values, in order of preference consistent with USEPA (2003c) guidance, 
include: 

• Tier 1 - Integrated Risk Information System (IRIS) (USEPA, 201 lb). IRIS is an 
internet database that has received internal and external scientific review and 
contains current information on human health effects that may result from 
exposure to chemicals in the environment. IRIS was accessed at: 
http://www.epa.gov/iris 

• Tier 2 - Provisional Peer-Reviewed Toxicity Values (PPRTV). PPRTVs were 
developed by the USEPA Office of Research and Development/National Center 
for Environmental Assessment/Superfund Health Risk Technical Support Center 
and are available as chemical-specific issue papers at the following website: 
http://hhpprtv.ornl.gov/. 

• Tier 3 - Additional USEPA and non-USEPA sources of toxicity information, 
including but not limited to the California Environmental Protection Agency 
(CalEPA) Office of Environmental Health Hazard Assessment's chronic reference 
exposure levels and cancer potency values, the Agency for Toxic Substances and 
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Disease Registry (ATSDR) minimal risk levels, and toxicity values published in 
the USEPA Health Effects Summary Tables (HEAST) (USEPA, 1997a). 

4.1. Noncarcinogenic Effects from Chronic Exposure to COPCs 

The USEPA (1990) indicates that acceptable exposure levels for chemicals with non-
cancer health effects should represent concentration levels to which the human 
population, including sensitive subpopulations (e.g., the elderly, young children, etc.), 
may be exposed without adverse health effects during a lifetime or part of a lifetime, 
incorporating an adequate margin of safety. The potential for non-cancer health effects 
associated with oral and dermal exposures is evaluated by comparing an estimated 
chemical intake of DAD over a specified time period with an RfD derived for a similar 
exposure period. The RfD is an estimate of a daily exposure level for the human 
population, including sensitive subpopulations, that is likely to be without an appreciable 
risk of deleterious effects during a lifetime. Therefore, the ratio of the intake or DAD to 
the RfD, termed the hazard quotient (HQ), assumes there is a level of exposure (i.e., the 
RfD) below which it is unlikely for even sensitive subpopulations to experience adverse 
health effects. 

The potential for non-cancer health effects associated with inhalation exposures is 
evaluated by comparing COPC concentrations in air (i.e., ECs) to RfCs derived for a 
similar exposure period (USEPA, 2009a). The HQ was estimated by calculating the ratio 
of the EC to the RfC. 

The USEPA has indicated that RfDs and RfCs are based on the assumption that 
thresholds exist for certain toxic effects and that they often have an uncertainty spanning 
perhaps an order of magnitude. Chronic RfDs and RfCs were specifically developed to be 
protective of long-term exposure to a chemical. For construction/utility workers, whose 
exposure is assumed to occur over a one-year period, subchronic RfDs and RfCs were 
used, where available. For some chemicals, subchronic RfDs and RfCs were estimated 
from chronic RfDs and RfCs available in IRIS by removing the uncertainty factor applied 
where a chronic RfD or RfC was extrapolated from a subchronic study. Chronic RfDs 
and RfCs were used as Conservative approximations where subchronic values were not 
available or could not be estimated. 

The RfDs and RfCs for the characterization of potential chronic and subchronic non-
cancer health effects via oral and inhalation exposures are presented in RAGS Part D 
Table 5.1 and Table 5.2 (see Appendix A), respectively, along with the primary target 
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organ, the combined uncertainty and modifying factors used in the derivation of the RfD 
and RfC, and the source of the RfD and RfC. Generally, order-of-magnitude (i.e., in 
increments of 10) uncertainty factors reflect the various types of toxicological data (e.g., 
a laboratory animal study extrapolated to the human condition) used to estimate the RfDs 
and RfCs. Modifying factors, which can range from greater than zero to 10, reflect 
qualitative professional judgment regarding scientific uncertainties (e.g., the 
completeness of the overall database) not covered by the uncertainty factor. Application 
of the uncertainty and modifying factors is intended to result in RfDs and RfCs that are 
protective of human health. 

RfDs are not available to evaluate dermal exposure. In their absence, oral RfDs were 
used and adjusted following USEPA (2004) guidance to reflect absorbed dose. This 
allows for comparison between exposures estimated as absorbed doses and toxicity 
values expressed as absorbed doses. The oral-to-dermal adjustment factors and the 
adjusted RfDs are presented in RAGS Part D Table 5.1. 

4.2. Carcinogenic Effects from Lifetime Exposure to COPCs 

Regardless of the mechanism of effect, risk evaluation methods employed by the USEPA 
generally derive from the hypothesis that thresholds for cancer induction by carcinogens 
do not exist and that the dose-response relationship is linear at low doses. Based on this 
hypothesis, the USEPA has derived estimates of incremental cancer risk from lifetime 
exposure to potential carcinogens. This is accomplished by establishing the carcinogenic 
potency of the chemical through critical evaluation of the various test data and fitting 
dose-response data to a low-dose extrapolation model. The slope factor, which describes 
the dose-response relationship at low doses, is expressed as a function of intake [i.e., 
(mg/kg-day)"1]. 

Incremental lifetime cancer risks from oral and dermal exposures are estimated by 
multiplying an estimated daily intake or DAD prorated over 70 years by the slope factor. 
The resulting risk estimate is expressed as a unitless probability (e.g., 2 x 10"5 or 2 in 
100,000) of .an individual developing cancer. The unitless probability represents the 
incremental (or increased) lifetime cancer risk associated with the estimated exposure 
above the background risk of developing cancer. This linear equation is valid only at low 
risk levels (i.e., below estimated risks of 0.01). According to the USEPA, this approach 
does not necessarily give a realistic prediction of risk. The true value of the risk at trace 
ambient concentrations is unknown, and may be as low as zero. 
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To evaluate inhalation exposures, inhalation unit risk factors that relate cancer potency to 
a chemical concentration in air were used instead of slope factors (USEPA, 2009a). 
Incremental lifetime cancer risks from inhalation exposure were estimated by multiplying 
the EC by the unit risk factor. 

The oral and inhalation slope factors and unit risk factors for the carcinogenic COPCs are 
presented in RAGS Part D Table 6.1 and Table 6.2 (see Appendix A), respectively. These 
toxicity values were used to estimate finite, upper limits of risk at low dose levels 
administered over a lifetime. For children, the estimated cancer risk reflects the potential 
risk over a lifetime due to childhood exposure. The USEPA weight-of-evidence 
classification under the USEPA's 1986 guidelines for carcinogen risk assessment 
(USEPA, 1986) or cancer guideline description under USEPA's revised carcinogen risk 
assessment guidelines (USEPA, 2005b, 1999,1996a) for carcinogenicity and the source 
of slope factors or unit risk factors are also presented in RAGS Part D Tables 6.1 and 6.2. 

Seven of the polycyclic aromatic hydrocarbons (PAH) [i.e., benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibeiiz(a,h)anthraeene, and ihdeno(l,2,3-cd)pyrene] are considered probable human 
carcinogens of varying potency. With the exception of chrysene* all of these PAHs were 
identified as COPCs in one or more groundwater data sets. Potency factors relative to the 
carcinogenicity of benzo(a)pyrene, the most studied and most potent of the carcinogenic 
PAHs, have been developed (USEPA, 1993) and were used to derive the cancer slope 
factors for the other carcinogenic PAHs. 

The USEPA indicates that early-life exposure to carcinogenic chemicals with a 
mutagenic mode of action can result in a greater contribution to cancers appearing later in 
life (USEPA, 2005a). To account for this, ADAFs were applied to the oral slope factors 
and unit risk factors for carcinogenic COPCs with a mutagenic mode of action. The 
USEPA (2005a) recommends a ten-fold adjustment for exposure during 0 and 2 years of 
age, a three-fold adjustment for exposures between 2 and 16 years of age, and no 
adjustment for exposures after turning 16 years of age. 

The COPCs in this BHHRA for which ADAFs were applied are chromium VI, 
dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene (USEPA, 201 lc). To facilitate the 
application of ADAFs, intakes and dermally absorbed doses were calculated for each of 
the following age groups: 0-2 and 2-6 for the resident child; 0-2,2-6, 6-16, and 16-30 for 
the resident adult. For the current/future resident child, an ADAF of 10 was applied to the 
cancer toxicity values to evaluate exposure from the ages 0 to 2, and an ADAF of 3 was 
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applied to evaluate exposure from the ages of 2 to 6. For the current/future resident adult, 
an additional ADAF of 3 was applied to evaluate exposure from the ages of 6 to 16. No 
adjustment was made to evaluate exposure from the ages of 16 to 30. 

As with RfDs, the USEPA has not derived slope factors to evaluate dermal exposure. In 
their absence, slope factors for oral exposure were used and adjusted per USEPA 
guidance to reflect absorbed dose. This allows for risk estimation based on exposures 
estimated as absorbed doses and slope factors expressed as absorbed doses. The oral-to-
dermal adjustment factors and the adjusted slope factors are presented in RAGS Part D 

4.3. Noncarcinogenic Effects from Chronic Exposure to Lead 

The USEPA has not developed standard estimates representing a dose-response 
assessment for lead, because a clear threshold for some of the more sensitive effects in 
humans from exposure to lead has not been identified (ATSDR, 2007). Rather, exposure 
to lead is typically evaluated in terms of the increase in blood lead (PbB) concentrations 
following exposure. The United States Department of Health and Human Services' 
Centers for Disease Control and Prevention and the ATSDR have designated, and the 
USEPA has adopted, 10 micrograms per deciliter (pg/dL) as a PbB concentration of 
concern to protect sensitive populations (e.g., neonates, infants, and children). The 
USEPA's stated goal for lead is that children have no more than a 5 percent probability of 
exceeding a PbB concentration of 10 pg/dL (USEPA, 2009d).12 As such, this level is 
assumed to also provide protection for adults. 

For resident children exposed to lead, the evaluation is facilitated through the use of the 
USEPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children 
(USEPA, 2002a, 1994), accessed at: 
www.epa.gov/superfimd/programs/lead/products.htm. The IEUBK model uses detailed 
multi-compartment biokinetic modeling. Relationships are defined within the IEUBK 
model between external sources of lead exposure from various media (e.g., soil, dust, air, 
water, diet) and internal compartments, such as plasma or extra-cellular fluid, red blood 
cells, other soft tissue, trabecular (spongy) bone, and cortical (compact) bone. In the 
uptake portion of the model, lead uptake through the lung and gastrointestinal tract are 

12 Recent evidence suggests that adverse health effects may occur at PbB concentrations of 5 pg/dL or 
lower (USEPA, 2009b). However, the USEPA Office of Superfund Remediation arid Technology 
Innovation has not yet developed new lead policy to address this recent evidence. 

Table 6.1. 
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estimated based on absorption coefficients (i.e., percent of lead absorbed). The biokinetic 
portion of the model estimates transfer between internal body compartments using 
transfer coefficients. This biokinetic transfer is conducted for multiple time steps. Default 
lung and gastrointestinal tract absorption factors were used. The biokinetic transfer 
coefficients and number of time steps are model-defined. 

A model for quantitatively evaluating the potential for adverse health effects from adult 
exposure to lead in groundwater is currently not available. Rather, a qualitative 
discussion of the potential for adverse health effects in adult workers was included in the 
Risk Characterization. 

4.4. Chemical Mixtures 

USEPA guidance was also used to evaluate the overall potential for non-cancer health 
effects and cancer risks from exposure to multiple chemicals. For the evaluation of non-
cancer health effects, USEPA guidance assumes that sub-threshold exposures to several 
chemicals at the same time could result in an adverse health effect. The sum of the HQs 
(for individual chemicals, exposure routes, exposure pathways, or potentially-exposed 
populations) is termed the hazard index (HI). Generally, hazard indices are only used in 
the evaluation of a mixture of chemicals that induce the same effect by the same 
mechanism of action. In this BHHRA, the hazard indices of a mixture of chemicals that 
can have different effects were used as a screening-level approach, as recommended by 
the USEPA (1989). This approach may overestimate the likelihood of adverse, non-
caricer health effects, Therefore, for hazard indices that were greater than 1, toxic 
endpoint-specific hazard indices were calculated based on the toxicological endpoint 
(e.g., liver effects) used to derive the RfD. 

For the evaluation of cancer risks, USEPA guidance indicates that the individual risks 
associated with exposure to each chemical can be summed. This approach was used in 
this BHHRA and assumes independence of action by the chemicals involved (i.e., that 
there are no synergistic or antagonistic chemical interactions and that all chemicals 
produce the same effect: cancer). 

4.5. COPCs without Toxicity Values 

Toxicity values (i.e., RfDs, RfCs, cancer slope factors, and unit risk factors) were not 
available to quantitatively assess the potential for human health risks for the following 
COPCs: benzo(g,h,i)perylene, phenanthrene, delta-BHC, endosulfan sulfate, endrin 

U.S. Army Corps of Engineers 
Draft Baseline Human Health Risk Assessment for 
Comell-Dubilier Electronics Superfund Site 

4-6 



Section 4 
Toxicity Assessment 

aldehyde. Possible health implications that may be associated with exposure to these 
chemicals are described in the Risk Characterization. 
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5. Risk Characterization 

Risk characterization involves combining exposure estimates with toxicity information to 
generate incremental lifetime cancer risks and non-cancer hazards for each human 
exposure scenario evaluated in the BHHRA. In this section, the cancer risks and non-
cancer hazards are presented and discussed. The potential for adverse, non-cancer health 
effects from exposure to lead in potable groundwater is also discussed with respect to the 
results of the IEUBK model. Lastly, sources of uncertainty in this BHHRA are 
documented and discussed. 

5.1. Cancer Risks and Non-cancer Hazards 

As described in Section 4.2, individual cancer risks are expressed as unitless probabilities 
(e.g., 2E-05 or 2 in 100,000) of a person developing cancer. The total individual (i.e., 
COPC-specific) cancer risks are summed for each exposure pathway and scenario to 
arrive at an estimate of the potential for cancer risk from cumulative exposure. For 
known or suspected carcinogens, the NCP established that acceptable exposure levels are 
generally concentration levels that represent an incremental upper-bound lifetime cancer 
risk in the range from 10"4 (i.e., 1E-04 or 1 in 10,000) to 10"6 (i.e., 1E-06 or 1 in 
1,000,000) or less (USEPA, 1990). The cancer risks estimated for each exposure scenario 
were therefore compared to this risk range established by the NCP. 

As described in Section 4.1, the potential for non-cancer health effects associated with 
chemical exposure was evaluated by calculating the ratio of an estimated intake or EC 
over a specified time period with a chemical-specific RfD or RfC derived for a similar 
exposure period. The RfD or RfC is an estimate of a daily exposure level for the human 
population, including sensitive subpopulations, that is likely to be without an appreciable 
risk of deleterious effects during a lifetime. The non-cancer HQ therefore assumes there 
is a level of exposure below which it is unlikely for even sensitive subpopulations to 
experience adverse health effects. The total individual HQs were summed for each 
exposure pathway and scenario to yield His representative of the potential for adverse, 
non-cancer health effects from cumulative exposure. For the non-cancer assessment, 
exposure scenarios with an HI greater than 1E+00 are of potential concern. 

The COPC and exposure route-specific incremental lifetime cancer risks and non-cancer 
HQs associated with potential exposure to the receptors evaluated in this BHHRA are 
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presented in RAGS Part D Tables 7.1.RME to 7.6.RME. The total incremental lifetime 
cancer risks and total non-cancer HI for the COPCs summed for all exposure routes are 
presented in RAGS Part D Tables 9.1.RME to 9.6.RME. Where the total cancer risk or 
total HI is greater than, respectively, the risk range established by the NCP or a target HI 
of 1E+00, the COPCs that are the predominant contributors to the risk or hazard 
estimates are presented in the corresponding RAGS Part D Table 10. Where a total non-
cancer HI is greater than 1E+00, toxic endpoint-specific His were calculated and 
presented in the corresponding RAGS Part D Table 9. If a COPC had more than one toxic 
endpoint (e.g., liver effects and kidney effects), the total HI was accounted for in each 
toxic endpoint category that applies to the COPC. 

The cancer risks and non-cancer His are summarized in Table 7-1 for the RME scenario 
and Table 7-2 for the CTE scenario. The cancer risks and non-cancer His are presented 
and discussed by receptor population in the following sections. 

5.1.1. Current/Future Commercial/Industrial Worker 
RAGS Part D Table 7.1.RME presents the calculation of incremental lifetime cancer risks 
and non-cancer hazards for each of the exposure pathways and routes evaluated for the 
commercial/industrial worker. As shown, the total cancer risk is 8E-03, which is greater 
than the risk range established by the NCP. The HI is 1E+02, which is greater than the 
target HI of 1E+00. 

Based on the RME assumptions used in this BHHRA, cancer risks greater than the risk 
range established by the NCP were estimated for both the dermal contact (5E-03) and 
inhalation exposure routes (3E-03). As shown in RAGS Part D Table 10.1.RME, the 
predominant contributors to these cancer risks are trichloroethene (TCE) (34%), 4,4'-
DDT (30%), and 4,4'-DDD (17%). Use of CTE parameters yielded a total cancer risk of 
2E-03 (RAGS Part D Table 10.1.CTE). 

The potential for non-cancer hazard was also indicated for both exposure routes 
evaluated: dermal contact (1E+02) and inhalation (2E+01). The highest non-cancer His 
presented in RAGS Part D Table 10.1 .RME were estimated for total PCB ArOclors (44%) 
and 4,4'-DDT (29%). Use of CTE parameters yielded a non-cancer HI of 1E+02 (RAGS 
Part D Table 10.1 .CTE), which is the same as the RME scenario. 
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5.1.2. Current/Future Construction/Utility Worker 
RAGS Part D Table 7.2.RME to Table 7.4.RME present the calculation of incremental 
lifetime cancer risks and non-cancer hazards for each of the exposure units, exposure 
pathways and routes evaluated for the construction/utility worker. 

For the shallow onsite groundwater exposure unit (RAGS Part D Table 7.2.RME), the 
total cancer risk is 5E-05, which is within the risk range established by the NCP. The 
non-cancer HI is 7E+01, which is greater than the target HI of 1E+00. As shown in 
RAGS Part D Table 10.2.RME, the noil-cancer hazard is predominantly due to total PCB 
Aroclors (75%) and cis-l,2-dichloroethene (23%). Use of CTE parameters yielded a total 
cancer risk of 1E-05 (RAGS Part D Table 7.2.CTE), which is within the risk range 
established by the NCP. The non-cancer HI under the CTE scenario is 6E+01r which is 
still greater than the target HI of 1E+00. 

For the shallow offsite groundwater, south of Bound Brook exposure unit (RAGS Part D 
Table 7.3.RME), the total cancer risk is 3E-05, which is within the risk range established 
by the NCP. The non-cancer HI is 2E+01, which is greater than the target HI of 1E+00. 
As shown in RAGS Part D Table 10.3.RME, the non-cancer hazard is from exposure to 
total PCB Aroclors. Use of CTE parameters yielded a total cancer risk of 8E-06 and a 
non-cancer HI of 2E+01, as shown in RAGS Part D Table 7.3.CTE. 

For the shallow offsite groundwater, north of Bound Brook exposure Unit (RAGS Part D 
Table 7.4.RME), the total cancer risk is 8E-07, which is less than the risk range 
established by the NCP. The non-cancer HI is 3E+00, which is greater than the target HI 
of 1E+00. As shown in RAGS Part D Table 10.4.RME, the non-cancer hazard is from 
exposure to total PCB Aroclors, Use of CTE parameters yielded a total cancer risk of 2E-
07 and a non-cancer HI of 3E+00, as shown in RAGS Part D Table 7.4.CTE. 

5.1.3. Current/Future Resident Adult 

RAGS Part D Table 7.5.RME presents the calculation of incremental lifetime cancer risks 
and non-cancer hazards for each of the exposure pathways and routes evaluated for the 
resident adult- As shown, the total cancer risk is 2E-02, which is greater than the risk 
range established by the NCP. The HI is 4E+02, which is greater than the target HI of 
1E+00. 

Based on the RME assumptions used in this BHHRA, cancer risks greater than the risk 
range established by the NCP were estimated for all of the exposure routes evaluated : 
ingestion (6E-03), dermal contact (1E-02), and inhalation (1E-03). As shown in RAGS 
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Part D Table 10.5.RME, the predominant contributors to these cancer risks are 4,4'-DDT 
(30%), 4,4'-DDD (19%), TCE (10%), and arsenic (10%). Use of CTE parameters yielded 
a total cancer risk of 2E-03 (RAGS Part D Table 10.5.CTE). 

The potential for non-cancer hazard was also indicated for all of the exposure routes 
evaluated under the RME scenario: ingestion (2E+02), dermal contact (1E+02), and 
inhalation (4E+00). The highest non-cancer His presented in RAGS Part D Table 
10.5.RME were estimated for cis-l,2-dichloroethene (55%), total PCB Aroclors (23%), 
4,4'-DDT (16%). Use of CTE parameters yielded a non-cancer HI of 2E+02 (RAGS Part 
D Table 10.5.CTE). 

5.1.4. Current/Future Resident Child 
RAGS Part D Table 7.6.RME presents the calculation of incremental lifetime cancer risks 
and non-cancer hazards for each of the exposure pathways and routes evaluated for the 
resident child. As shown, the total cancer risk is 7E-03, which is greater than the risk 
range established by the NCP. The HI is 8E+02, which is greater than the target HI of 
1E+00. 

Cancer risks greater than the risk range established by the NCP were estimated for all of 
the exposure routes evaluated: ingestion (2E-03), dermal contact (4E-03), and inhalation 
(5E-04). As shown in RAGS Part D Table 10.6.RME, the predominant contributors to 
these cancer risks are 4,4'-DDT (28%), 4,4'-DDD (18%), TCE (11%), and arsenic (10%). 
Use of CTE parameters yielded a total cancer risk of 3E-03 (RAGS Part D Table 
10.6.CTE). 

The potential for non-cancer hazard was also indicated for all of the exposure routes 
evaluated: ingestion (5E+02), dermal contact (3E+02), and inhalation (1E+01). The 
highest non-cancer His presented in RAGS Part D Table 10.6.RME were estimated for 
cis-l,2-dichloroethene (55%), total PCB Aroclors (23%), and 4,4'-DDT (15%). Use of 
CTE parameters yielded a non-cancer HI of 4E+02 (RAGS Part D Table 10.6.CTE). 

5.2. Discussion of Cancer Risks and Non-cancer Hazards 

As summarized in Table 7-1 and Table 7-2, the greatest cancer risks were estimated for 
the commercial/industrial worker, resident adult, and resident child exposed to chemicals 
in the entire aquifer. The cancer risks estimated for the construction/utility worker were 
less than the risk range established by the NCP for all three shallow groundwater 
exposure units. However, the potential for adverse, non-cancer health effects was 
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indicated for all of the potential receptor populations and exposure units evaluated in this 
BHHRA, under both the RME and CTE scenarios. 

Further evaluation of the entire aquifer data set reveals relatively elevated COPC 
concentrations in a few wells located within the former CDE facility boundary. This 
observation was also noted in Section 2.3, which described the groundwater exposure 
units established for this BHHRA, and Section 3.3.1, which discussed the derivation of 
EPCs for the COPCs in each data set. The presence of relatively elevated COPC 
concentrations in just a few wells biases the calculated EPCs high, such that the cancer 
risks and non-cancer hazards estimated using the entire aquifer data set do not reflect the 
potential for adverse health effects from exposure to groundwater across the entire Site. 
Therefore, this section presents an alternate evaluation that excludes data from the onsite 
monitoring wells in which relatively elevated chemical concentrations were observed. 
The intention is to show whether any risk reduction might be achieved by preventing 
human exposure to concentrations detected in these few onsite monitoring wells. 

The alternate evaluation focuses on the COPCs that were listed in Table 10.1 RME, Table 
10.5RME, and Table 10.6RME. These COPCs are the largest contributors to the cancer 
risks and non-cancer hazards estimated using the entire aquifer data set. As shown in 
RAGS Part D Table 2.1, the maximum detected concentrations of all of these COPCs 
(except for arsenic) were observed in MW-06, MW-11, MW-12, and MW-14S-04.13 
Appendix F, Table F-l presents the MW-06, MW-11, MW-12, and MW-14S (sampler 
ports 1 through 4) sample results for each COPC. These concentrations (or reporting 
limits for non-detect results) were excluded from the entire aquifer data set, and alternate 
EPCs for each COPC were derived using ProUCL. Where applicable, Table F-l also 
shows the total PCB Aroclor and 2,3,7,8-TCDD TEQ concentrations that were already 
excluded from the baseline evaluation because they indicated the presence of NAPL. As 
presented in Section 3.3.1, these concentrations were also detected in MW-11, MW-12, 
and MW-14S-04. 

Table F-2 presents the alternate EPCs compared to those used in the baseline evaluation. 
As shown, EPCs for many of the COPCs were reduced by at least one order of 
magnitude. The EPC for 2,3,7,8-TCDD TEQ was not revised, as there were no additional 
sample results to exclude. The EPCs for dibenzo(a,h)anthracene and arsenic are 
effectively the same. 

13 The maximum detected concentration of arsenic was detected in FPW-01. 
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Table F-3 presents the alternate cancer risks and non-caneer hazards estimated by 
replacing the EPCs for just these select COPCs in the RAGS Part D Table 7RMEs for the 
commercial/industrial worker, resident adult, and resident child. As shown, some risk 
reduction is afforded by removing groundwater data from the select onsite wells with 
relatively elevated concentrations. However, the total cancer risks and non-cancer 
hazards estimated for these receptors under the RME scenarios are still greater than, 
respectively, the risk range established by the NCP and the target non-cancer HI of 
1E+00. This indicates that the potential for unacceptable cancer risks and non-cancer 
hazards cannot be explained by relatively elevated concentrations in a few onsite 
monitoring wells alone. 

In addition, even after excluding the concentrations noted above from the entire aquifer 
data set, a variety of COPCs have one or more elevated concentrations compared to 
federal or NJDEP MCLs: 13 VOCs, three SVOCs, five pesticides, PCB Aroclors, and 
eight metals. 

5.3. Lead 

The potential for adverse health effects from exposure to lead is evaluated through 
comparison of predicted PbB concentrations to a health-protective target PbB 
concentration. As stated in Section 4.3, the USEPA's stated goal for lead is that children 
have no more than a 5 percent probability of exceeding a PbB concentration of 10 pg/dL 
(USEPA, 2009d). As such, this concentration is assumed to also provide protection for 

The USEPA's IEUBK model was used to evaluate the potential for exposure of resident 
children to lead in groundwater used as a source of potable water. The focus of the 
IEUBK model is the prediction of PbB concentrations in young children exposed to lead 
from several sources and by ingestion and inhalation exposure routes. The model uses 
four interrelated modules (exposure, uptake, biokinetic, and probability distribution) to 
mathematically and statistically link environmental lead exposure to PbB concentrations 
for a population of young children (birth to 84 months of age). A plausible distribution of 
PbB concentrations, centered on a geometric mean PbB concentration, is predicted and 
used to estimate the probability that a child's or a population of children's PbB 
concentrations will exceed the target PbB concentration. The IEUBK model is intended 
for a residential exposure scenario, as it considers inhalation and ingestion exposures to 
indoor air and dust that result from tracking soil into the home, as well as dietary and 
drinking water exposures. 

adults. 
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Children ages birth to 7 years old were modeled. Consistent with USEPA guidance, the 
arithmetic mean lead concentration in the entire aquifer data set was used as the EPC for 
lead in groundwater. IEUBK model defaults for lead in outdoor and indoor air, lead in the 
diet, lead in soil, and maternal lead concentration were used. The multiple source analysis 
option was selected to model an average household indoor dust concentration. 
Information on all parameters is presented in the RAGS D IEUBK Lead Worksheet 
provided in Appendix E. 

Predicted lead uptakes and PbB concentration for each age interval are shown in the 
model output, also in Appendix E. A plausible distribution of PbB concentrations, 
centered on a geometric mean PbB concentration, was predicted and used to estimate the 
probability that a child's or a population of children's PbB concentrations will exceed the 
target PbB concentration. This probability density distribution is shown with the model 
output. Based on the IEUBK model, the estimated geometric mean PbB concentration is 
2,6 pg/dL, and the probability that the PbB concentration is greater than 10 pg/dL is 0.22 
percent. Therefore, lead concentrations in groundwater should not pose a risk to resident 
children. By extension, lead concentrations in groundwater also should not pose a risk to 
resident adults. 

5.4. Qualitative Assessment of Groundwater Vapor Migration to 
Outdoor Ambient Air Pathway 

As established in RAGS Part D Table 1, uncertainties associated with quantitatively 
modeling ambient air concentrations following volatilization from groundwater that may 
include DNAPL in fractured bedrock precludes the calculation of cancer risks and non-
cancer hazards from exposure to estimated concentrations of volatile chemicals in 
outdoor air. Rather, a qualitative evaluation of the pathway by which volatile chemicals 
migrate through the bedrock and overburden to outdoor ambient air is presented herein. 
The focus of the evaluation is on the potential for migrating vapors to attenuate or 
decrease to concentrations in outdoor air that do not pose a human health risk. 

Table 7-3 presents the volatile chemicals and their maximum concentrations detected in 
each of the shallow groundwater exposure units established for this BHHRA. The source 
vapor concentration corresponding to each maximum chemical concentration was 
calculated using the following equation, assuming the vapor and aqueous-phase 
concentrations are in local equilibrium according to Henry's law (USEPA, 2003b): 

CViS = Cgw XH'XCF 
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Where: 

Cv,s = source vapor concentration (pg/m3) 
Cgw = maximum groundwater concentration (pg/L) 
H' = Henry's Law constant (unitless) 
CF = conversion factor, 1E+03 L/m 

Source vapor concentrations were then compared to the USEPA RSLs for Resident Air 
(USEPA, 201 la), which are based on either a target cancer risk of 1E-06 or a non-cancer 
HQ of 1, and a hypothetical attenuation factor was calculated as the ratio between the 
RSL and source vapor concentration. The hypothetical attenuation factor (e.g., 6E-05 for 
benzene in shallow oiisite groundwater) represents the attenuation or dilution that would 
have to occur for the source vapor concentration to decrease to a concentration in outdoor 
air that does not pose a human health risk. In this scenario, such attenuation/dilution 
could occur during vapor diffusion through the subsurface or by mixing with outdoor 
ambient air. 

As shown, the hypothetical attenuation factors for volatile chemicals detected in shallow 
onsite groundwater range from 2E-01 for m,p-xylene to 2E-08 for TCE. This implies a 
200 million-fold dilution would have to occur for source vapor concentrations ' 
corresponding to the maximum detected TCE concentration in shallow onsite 
groundwater to decrease to the USEPA RSL for Resident Air. For some chemicals (e.g., 
acetone), no dilution would be needed, as the source vapor concentrations are less than 
the corresponding RSLs. The hypothetical attenuation factors for volatile chemicals in 
shallow offsite groundwater, south of Bound Brook range from 2E-02 for naphthalene to 
2E-06 for TCE. For shallow offsite groundwater, north of Bound Brook, the hypothetical 
attenuation factors range from 7E-01 for toluene to 9E-06 for TCE. 

The actual amount of attenuation that occurs as vapors migrate through the subsurface 
depends on the vertical distance from the groundwater source to the point of exposure, 
the nature and geometry of the subsurface materials, the presence/absence of preferential 
pathways, and the mobility and persistence of the chemical. The shallow groundwater 
data presented in this BHHRA represent samples from screened intervals as shallow as 
17 feet bgs and as deep as 75 feet bgs (see Table 2-4). The maximum TCE concentrations 
in shallow groundwater were detected in samples from screened intervals less than 50 
feet bgs. The USEPA (2003b) established 100 feet as a conservative measure of the 
vertical distance through which vapors might be expected to attenuate to "negligible" 
concentrations. However, due to the highly fractured and weathered nature of the shallow 
bedrock units, it is impossible to know what vertical distance would apply. It is instead 
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expected that, should vapors migrate from the shallow groundwater through the bedrock 
and overburden to outdoor ambient air, mixing with ambient air would bring about the 
greatest decrease in vapor concentrations. In addition, for the portions of the Site that are 
developed with pavement or buildings, the groundwater to outdoor air exposure pathway 
is essentially incomplete. 

5.5. Qualitative Assessment of COPCs without Toxicity Values 

For some chemicals, toxicity studies are insufficient to determine RfDs/RfCs or slope 
factors/unit risk factors for oral and/or inhalation exposure. As a result, the cancer risks 
and non-cancer His may be underestimated. Toxicity values were not available for the 
following COPCs: benzo(g,h,i)peiylene, phenanthrene, delta-BHC, endosulfan sulfate, 
and endrin aldehyde. While cancer risks and non-cancer hazards were not quantified, 
possible health implications that may be associated with exposure to these chemicals can 
be found in ATSDR Toxicological Profiles (as available) obtained through the following 
website: http://www. atsdr.cdc.gov/toxpro2.html. 

• Benzo(g,h,i)perylene and phenanthrene.14 These two chemicals are among the 17 
PAHs typically analyzed for and evaluated at hazardous waste sites. The 17 PAHs 
often occur together in the environment and many have similar environmental fate 
and toxicological characteristics (ATSDR, 1995). However, reliable 
environmental fate and toxicological information exists for only a few of the 17 
PAHs and the potential health effects of the other less well-studied PAHs must be 
inferred from this information (ATSDR, 1995). The USEPA (2011 b) weight-of-
evidence characterization for both chemicals is "D - not classifiable as to 
carcinogenicity" based on no human data and inadequate animal data. 

• delta-BHC.15 delta-BHC is one of eight isomers of the insecticide 
hexachlorocyclohexane (also called benzene hexachloride). While the toxicity of 
the isomers varies, all of them can produce fiver and kidney effects (ATSDR, 
2005). The USEPA (201 lb) regards it as a possible human carcinogen based on 
increases in benign fiver tumors in mice fed beta-HCH. 

• Endosulfan sulfate.16 Endosulfan sulfate is a reaction product found in technical 
endosulfan, a man-made insecticide, as a result of oxidation in nature, 

14 An ATSDR Toxicological Profile for PAHs is available from August 1995. 
is An ATSDR Toxicological Profile for hexachlorocyclohexane is available from August 2005. 

An ATSDR Toxicological Profile for endosulfan is available from September 2000. 
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biotransformation, or photolysis. The only studies of longer term exposure to low 
concentrations of endosulfan are in animals. These animal studies indicate the 
kidneys, testes, and possibly the liver were affected (ATSDR, 2000). Endosulfan 
has not been classified by the USEPA with regard to its ability to cause cancer. 
The limited animal studies have not shown evidence of carcinogenicity. 
However, some of the animal studies have shown endosulfan can cause damage to 
genetic material within cells (ATSDR, 2000). 

• Endrin aldehyde.17 Endrin aldehyde is an impurity and breakdown product of 
endfin, which was used as a pesticide. There are no known adverse health effects 
based on long-term exposure to workers who have been exposed to endrin. 
Animal studies indicate the nervous system is likely the main toxic endpoint 
(ATSDR, 1996). The USEPA (201 lb) classifies endrin as "D - not classifiable as 
to human carcinogenicity" based on animal studies in rats and mice. 

5.6. Uncertainty Evaluation 

Risk assessment involves the integration of complex analyses of chemical concentrations 
in the environment, the fate and transport of chemicals in the environment, the potential 
for human exposure, and the chemical potency and/or toxicity. Some uncertainties are 
associated with each component in this process. Uncertainty in an HHRA is typically 
accounted for by identifying the sources of uncertainty and characterizing whether the 
risk estimates may be over-predicted or under-predicted. Within this section, the sources 
of uncertainty in this BHHRA are briefly discussed. 

5.6.1. Data Evaluation 
Sampling and analysis and data selection contribute to uncertainty in the baseline cancer 
risks and non-cancer hazards. Uncertainty associated with environmental sampling is 
generally related to limitations of the sampling in terms of the number and distribution of 
samples, while uncertainty associated with the analysis of samples is generally associated 
with systematic or random errors (i.e., false positive or negative results). The cancer risks 
and non-cancer hazards estimated in this BHHRA are based on an extensive groundwater 
data set, which characterizes the entire aquifer, both horizontally and vertically, and 
accounts for seasonal variation. Sampling procedures detailed in the approved Final 
Remedial Investigation/Feasibility Study Work Plan (Malcolm Pirnie, 2008b) were 
followed to reduce the uncertainty associated with groundwater sample collection. 

17 An ATSDR Toxicological Profile for endrin is available from August 1996. 
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Independent validation of the laboratory data was performed by USEPA Region 2 to 
reduce uncertainty associated with the sample analyses. As stated in Section 2.1, the 
majority of the groundwater data is of acceptable quality overall but subject to the data 
validator's qualifying remarks. As demonstrated in Table 2-3, sample reporting limits for 
some non-detect chemicals were greater than the USEPA RSLs used to select COPCs. 
Thus, the potential for exposure and adverse health effects may be overestimated or 
underestimated depending on how well groundwater was characterized. 

As stated in Section 2, the individual wells/ports selected for PCB congener and 
dioxin/furan analyses was based on the detected concentrations of PCB Aroclors in 
groundwater samples from October 2009. Because this sampling approach is biased 
toward wells that are most likely to contain contaminants due to historical activities at the 
former CDE facility, the potential for adverse health effects from exposure to 2,3,7,8-
TCDD TEQ in groundwater across the Site was likely overestimated. 

In addition, the potential for adverse health effects from exposure to chromium was likely 
overestimated, because total chromium concentrations in groundwater were evaluated 
using toxicity values specific to hexavalent chromium, which is the most toxic form of 
chromium. 

5.6.2. Fate and Transport Modeling 

This BHHRA relies on certain assumptions regarding the fate and transport of chemicals 
in groundwater and the potential for vapor migration from groundwater to indoor and 
outdoor air. EPCs for the volatile COPCs in indoor air (e.g., bathroom or building air) 
were estimated using screening-level emission/release calculations and atmospheric 
dispersion modeling. Due to their relative simplicity, these calculations and models tend 
to overestimate these processes. For example, source depletion over time (e.g., through 
COPC release or environmental degradation) was not accounted for. Uncertainty 
associated with such modeling is related to the accuracy with which environmental 
conditions and processes are simulated. Overall, the inhalation exposure scenarios were 
modeled in ways that likely overestimate the potential for exposure and adverse health 
effects. 

Evaluation of the entire aquifer exposure unit assumes that groundwater in all of the 
wells, across all sampled depths, is in communication, and that derivation of an EPC 
using all of the groundwater data (with the exception of ERT-8) approximates the true 
average concentration of a COPC in groundwater across the Site. Depending on how well 
this conceptual understanding of groundwater flow approximates reality, the potential for 
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exposure and adverse health effects may have been under- or overestimated to an 
unknown degree. 

The RI Report established that aqueous mass from the former CDE facility has been 
interpreted to not extend to ERT-5 and ERT-6 in the intermediate zone, and MW-18 in 
the deep zone. Therefore, data from these wells were excluded from the delineated 
aqueous mass in Figures 5 -12 and 5-13 of the RI Report. Because of the uncertainty 
associated with modeling groundwater flow through fractured bedrock, data from these 
wells were nonetheless included in the "entire aquifer" and "shallow offsite groundwater, 
south of Bound Brook" data sets evaluated in this BHHRA. To determine the relative 
contribution that groundwater data from these wells make to the baseline cancer risks and 
non-cancer hazards estimated in this BHHRA, the following presents an evaluation of 
groundwater data from only ERT-5, ERT-6 and MW-18. 

Appendix G, Table G-l presents the analytical data from groundwater samples collected 
from these three wells in October 2009 and March/April 2010. The sample results are 
limited to the chemicals that were identified as COPCs in the entire aquifer (See RAGS 
Part D Table 2.1) or shallow offsite groundwater, south of Bound Brook (See RAGS Part 
D Table 2.3) data sets and that were also detected in any of the three wells. A data 
summary, including the frequency of detection and range of detected concentrations, is 
presented for each COPC. Table G-l also presents EPCs calculated for each COPC, using 
only the data from ERT-5, ERT-6 and MW-18 samples. These EPCs were used in the 
same intake/exposure calculations presented in RAGS Part D Table 7.1RME, Table 
7.5RME, and Table 7.6RME and cancer risks and non-cancer hazards were estimated for, 
respectively, the commercial/industrial worker, resident adult, and resident child. 

Table G-2 presents the cancer risks and non-cancer hazards estimated for each receptor. 
As shown, the cancer risks range from 5E-04 for the commercial/industrial worker to lE-
03 for the resident adult and resident child. These cancer risks are all greater than the risk 
range established by the NCP. The non-cancer hazards range from 1E+00 for the 
commercial/industrial worker to 1E+01 for the resident child. The His for the resident 
adult (5E+00) and resident child are greater than the target HI of 1E+00. Table G-2 also 
notes the COPCs that are the predominant contributors to these cancer risks and non-
cancer hazards. The greatest contributors to the cancer risks estimated using data from 
ERT-5, ERT-6 and MW-18 only were dibenzo(a,h)anthracene and arsenic. The only 
COPCs that indicated a potential for non-cancer hazard were total PCB Aroclors and 
arsenic. Based on this evaluation, a portion of the potential for cancer risk and non-cancer 
hazard indicated in the baseline evaluation is attributable to concentrations of 
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dibenzo(a,h)anthracene, total PCB Aroclors, and arsenic detected in ERT-5, ERT-6, and 
MW-18. 

5.6.3. Human Exposure Modeling 

The exposure assessment relies on a series of assumptions regarding the potential for 
human exposure, outlined in the CSM and approximated in the daily intake calculation by 
parameters such as the groundwater EPC and receptor-specific exposure duration, 
frequency, and time. This BHHRA attempted to address some of the uncertainty in these 
assumptions by conservatively evaluating the potential for cancer risk and non-cancer 
hazard to individuals under RME conditions in the current/future and future exposure 
scenarios. The assessment primarily relied on the USEPA's standard default exposure 
assumptions which are used at Superfund sites across the country with appropriate 
modifications to reflect site-specific conditions. The intention is to over-estimate the 
potential for risk and hazards, so that actual risks are less than those predicted in this 

The number of non-detected chemicals in a data set and the treatment of non-detects in 
the statistical evaluation of the data (i.e., substitution of the full sample reporting limit) 
may result in uncertainty in the calculated EPCs for some COPCs. As a result, the EPCs 
may be underestimated or overestimated. The EPCs used in the exposure assessment (i.e., 
the 95% UCL on the arithmetic average concentration or die maximum detected 
concentration) were estimated without consideration of environmental migration, 
transformation, degradation, or loss and should result in overestimates of long-term 
exposure. 

While aspects of the exposure assessment methodology can result in over-estimates or 
under-estimates of human exposure, exposure is probably overestimated, overall, for the 
potentially exposed populations evaluated. 

5.6.4. Available Toxicity Values 

The derivation of the toxicity values that form the basis of the risk characterization can 
result in overestimates or underestimates of the potential for adverse health effects. In 
most cases, the toxicity values are derived from extrapolation from laboratory animal 
data to humans. As indicated in RAGS Part D Tables 5.1 and 5.2, the oral RfDs and 
inhalation RfCs contain modifying and/or uncertainty factors that range from 1.5 to 
3,000. 

BHHRA. 
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RfDs and cancer slope factors for oral exposure were adjusted and used to assess risks 
from dermal absorption. While this adjustment follows USEPA guidance, oral absorption 
for the organic COPCs was assumed to be 100 percent which may underestimate dermal 
contact exposure for some chemicals. For those chemicals with specific oral absorption 
factors, consideration was not given to the absorption efficiency of the exposure vehicle 
used in the studies on which the factors are based. This may overestimate or 
underestimate dermal contact risks for some chemicals. 

For benzene, where the USEPA provides a range of cancer potency, the more 
conservative (i.e., health protective) oral and inhalation cancer slope factors were used. 

Finally, for some chemicals, health criteria are insufficient to determine RfDs or slope 
factors for oral and/or inhalation exposure. As a result, the risk estimates may be 
underestimated. Toxicity values (i.e., RfDs, RfCs, cancer slope factors, and unit risk 
factors for assessing oral and inhalation exposure) were not available for the following 
COPCs: benzo(g,h,i)perylene, phenanthrene, delta-BHC, endosulfan sulfate, and endrin 
aldehyde. A brief summary of adverse health effects associated with exposure to each of 
these these chemicals was presented in Section 5.5. 

At the present time, scientists with the USEPA's IRIS Program are evaluating the toxicity 
of some chemicals that were identified as COPCs in groundwater, including 
benzo(a)pyrene, naphthalene, and TCE (see IRIS Track at www.epa.gov/iris). This may 
result in modification to the toxicity values used in this BHHRA. Therefore, the toxicity 
values used herein may result in either an underestimate of overestimate of the cancer 
risks and non-cancer His. 
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6. Summary of Draft BHHRA 

The incremental lifetime cancer risks estimated under the RME scenarios evaluated in 
this BHHRA range from 8E-07 for the construction/utility worker exposure to shallow 
offsite groundwater, north of Bound Brook to 2E-02 for resident adult exposure to the 
entire aquifer. The predominant contributors to the cancer risk estimated for the resident 
adult are 4,4'-DDT, 4,4'-DDD, trichloroethylene, and arsenic. The incremental lifetime 
cancer risks estimated using CTE assumptions range from 2E-07 for the 
construction/utility worker exposure to shallow offsite groundwater, north of Bound 
Brook to 3E-03 for resident child exposure to the. entire aquifer. Under both the RME and 
CTE scenarios, the incremental lifetime cancer risks for commercial/industrial worker, 
resident adult, and resident child exposure to the entire aquifer are greater than the cancer 
risk range of 10"4 to 10'6 established by the NCP. 

Non-cancer His estimated under the RME scenarios range from 3E+00 for the 
construction/utility worker exposure to shallow offsite groundwater, north of Bound 
Brook to 8E+02 for resident child exposure to the entire aquifer. The predominant 
contributors to the non-cancer hazard estimated for the resident child are cis-1,2-
dichloroethene, total PCB Aroclors, and 4,4'-DDT. Non-cancer His estimated using CTE 
assumptions range from 3E+00 for the construction/utility worker exposure to shallow 
offsite groundwater, north of Bound Brook to 4E+02 for resident child exposure to the 
entire aquifer. Under both the RME and CTE scenarios, the non-cancer His are greater 
than 1E+00 for all potential human receptors, indicating there is the potential for adverse, 
non-cancer health effects from exposure to groundwater. 

The results of the alternate evaluation, in which COPC concentrations detected in MW-
06, MW-11, MW-12, and MW-14S (ports 1 through 4) were removed from the entire 
aquifer data set, revealed that the potential for adverse health effects indicated by the 
baseline cancer risks and non-cancer hazards cannot be explained by relatively elevated 
concentrations detected in these onsite monitoring wells alone. In addition, even after 
excluding these COPC concentrations from the entire aquifer data set, a variety of 
COPCs have one or more elevated concentrations compared to federal or NJDEP MCLs: 
13 VOCs, three SVOCs, five pesticides, PCB Aroclors, and eight metals. 

Lastly, the results of the evaluation of groundwater data from ERT-5, ERT-6, and MW-
18 only indicated that a portion of the potential for cancer risk and non-cancer hazard 
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indicated in the baseline evaluation may be attributed to concentrations of 
dibenzo(a,h)anthracene, total PCB Aroclors, and arsenic detected in these offsite wells. 

For the evaluation of the potential for adverse health effects from resident child exposure 
to lead in drinking water (using the entire aquifer data set), the geometric mean PbB 
concentration estimated using the IEUBK model is 2.6 pg/dL. The probability that the 
PbB concentration is greater than 10 pg/dL is 0.22 percent. Therefore, lead 
concentrations in groundwater (entire aquifer) should not pose a risk to resident children 
or, by extension, to resident adults. 
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Table 2-1 
Groundwater Monitoring Wells and Screened Intervals 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Well ID Single Screen or FLUTe™ Well Depth (feet bgs) of Screened Interval Well ID 
Sampler Port # Top Bottom 

Shallow Bedrock Monitoring Wells 
MW-01A 1 24 49 
MW-02A 1 24 49 
MW-03: . 1 17 32 
MW-04 1 29 49 
MW-05 1 25 45.5 
MW-06 1 29 44 
MW-07 1 43 58 
MW-08 1 42 57.5 
MW-09 1 29 54 
MW-10 1 37 52 
MW-11 1 34 59 

.. MW-12 1 35 60 
Deep Bedrock Multi-Port Monitoring Wells 

1 24 29 
2 33 43 

- . i v i 3  46 56 

ERT-1 4 59 64 ERT-1 
5 67 77 
6 100 105 
7 112 117; 
8 135 140, 

25 35 
2 40 50 
3 54 59 

ERT-2 4 70 75 
• " •  97 107 

6 113 123 
7 127 137 
1 27 37 
2 55 65 

ERT-3 3 90 105 ERT-3 
4 110 120 
5 124 134 
6 138 148 
1 27 37 
2 46 56 
3 61 66 

ERT-4 83 88 
5 91 106 
6 111 116 
7 128 138 
1 24 34 
2 37 47 

ERT-5 3 50 60 
4 77 87 
5 93 98 
6 120 130 



Table 2-1 
Groundwater Monitoring Wells and Screened Intervals 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Well ID Single Screen or FLUTe Well 
Sampler Port # 

Depth (feet bgs) of Screened Interval 
Top Bottom 

ERT-6 

1 26 
75 
93 

107 
128 

36 
85 

103! 
117 
138 

ERT-7 I 

ERT-8 

r 
2 

25 
45 
65 

100 
130 
17 
31 
44 
57 
87 

107 
135 

35 
55 
75 

110 
140! 
27 
41 
54; 
62 
97 

112 
145 

MW-13 ; 

MW-14S 

MW-14D 

MW-15S 

MW-15D 

MW-16 

MW-17 

MW-18 

mmsmsMm 

... •-. .• ...• ...V V 

3 a " - v " : '  -  •  

6 
1_ 
1 
2 

18 
35 
63 
95 

115 
150 
230 
30 
41 
55 
65 
86 
123 
199 
30 
70 

125 
185 
20 
40 
85 

108 
J35. 
J7Q_ 
195 
170 
205 
235 
160 
210 

28 
45 
73 
105 
125! 
160 
240 
35 
46 
60 
70 
85 

133 
209 
40 
80 ; 

135! 
195 

_30_ 

118 
145 
180 
205 
180 
215 
245 
170 

Mi 



Table 2-1 
Groundwater Monitoring Wells and Screened Intervals 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Well ID Single Screen or FLUTe™ Well Depth (feet bgs) of Screened Interval Well ID 
Sampler Port # Top Bottom 

1 65 75 
• - - - A  132 142 

3 200 210' 
MW-19 4 257 267 

5 367 377 
6 480 490, 
7 545 555 
1 25 35 
2 85 95 
3 125 135 

MW-20 4 175 185 MW-20 
5 205 215 
6 250 260; 
7 297 307 
8 355 365 
1 50 60 
2 87 97 
3 150 160 

MW-21 4 205 215 MW-21 
5 260 270 
6 428 438 
7 485 495 
8 505 515 
1 45 55 

MW-22 2 125 135 MW-22 
3 210 220 
4 305 315 
1 60 70 
2 120 130 
3 170 180 
4 226 236 

MW-23 5 258 268 
6 316 326 
7 350 360 
8 406 416 
9 444 454 

31 41 
2 46 51 
3 100 110 
4 125 135 

Former Production Weil 5 180 190 
6 200 205 
7 235 245 
8 268 278 

300 310 

Notes: 
Shallow bedrock wells or muti-port well sampler ports shaded gray indicate groundwater samples from these wells of 
ports were analyzed for PCB congeners and dioxins/furans. 



Table 2-2 
Summary of Sample Analytical Methods and Data Validation 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Groundwater Sampling 
Event Date Analytical Fraction Analytical Method * Data Validation 

October 2009, December 
2010, and March 2011 

TCL Volatile Organic Compounds (VOC) 
TCL Semi-Volatile Organic Compounds (SVOC) 
TCL Pesticides 
Polychlorinated bijahenyls (PCB) Aroclors 

SOM01.2 

CLP data validation by 
USEPA, Region 2 

Hazardous Waste Support 
Branch 

October 2009, December 
2010, and March 2011 

TAL Metals, Mercury (Hg), Cyanide (CN) ILM05.4 

CLP data validation by 
USEPA, Region 2 

Hazardous Waste Support 
Branch March-April 2010 

TCL VOCs 
TCL SVOCs 
TCL Pesticides 
PCB Aroclors 
PCB Congeners 

SOM01.2 

CBC01.0 

CLP data validation by 
USEPA, Region 2 

Hazardous Waste Support 
Branch March-April 2010 

TCL Dioxins/Furans DLM02.0 

CLP data validation by 
USEPA, Region 2 

Hazardous Waste Support 
Branch March-April 2010 

TAL Metals, Hg, CN ILM05.4 

CLP data validation by 
USEPA, Region 2 

Hazardous Waste Support 
Branch 

July 2010 PCB Congeners 
TCL Dioxins/Furans 

CBC01.0 
DLM02.0 

CLP data validation by 
USEPA, Region 2 

Hazardous Waste Support 
Branch 

Notes 
TCL = Target Compound List, as specified in EPA Method SOM01.2, USEPA OS\A£R Document 9200.5-171-FS (August 2007). 
TAL - Target Analyte List, as specified in EPA Method ILM05.4, USEPA OSVMER Document 9200.5-170-FS (January 2007). 
'Analytical methods follow USEPA Contract Laboratory Program (CLP) statements of work. 



Table 2-3 
Evaluation of Reporting Limits for Chemicals Not Detected in Groundwater 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Range of USEPA Maximum Frequency of Range of Risk-based Screening Levels 

CAS Number Chemical Detection RSL for Basis 
Reporting Limit > Reporting noncancer cancer CAS Number Chemical 

Limits 1 Tapwater3 
Basis RSL? Limit > RSL? HQ*0.1 HQ=1 10"® to-4 

(Mfl/L)'. (MS*-) [Y/N] (%) (MS/L) (ug/U fuo/L) (Pfl/L) I I I xkinda. 
74-97-5 Bromochloromethane 0.5 - 500 8.3 nc Y 33 0 83 8.3 
74-03-9 Bromomethane 0.5 -500 0.87 nc Y 18 0.87 8,7 
75-15-0 Carbon disulfide 0.5-500 100 nc Y 2 ioo 1,000 
75-00-3 Chlaroethane 0.5 - 500 2,100 nc N Does not exceed 2,100 21,000 
75-71-8 Otchioradiflupromethane 0.5 • 500 20 nc Y 24 20 200 
78-87-5 1,2-Dichloroproparte 0.5-500 0.39 ca Y 100 0.39 39 

10061-01-5 cis-1,3-Dichtoropropene 0.5-500 0.43' ca Y 100 0.43 43 
542-75-8 trans-1,3-Diehtoro propane 0.5-500 0,43' ca Y 100 0.43 4? 
591-78-6 2-Hexano'rie 5-5,000 4.7 nc Y 100 . 4.7 47 
108-10-1 4-MethyL2-pentanone 5 • 5.000 200 nc Y 5 200 2,000 
100-42-5 styrene 0.5 - 500 160 nc Y 2 160 1,600 
79-34-5 1,1,2.2-Tetrachloroethane .0.5 =.500 .. 0.087 ca Y 100 n n«7 6.7 SambVolatUaOnanio Compounds *: 
208-96-8 Acenaphthylene 0.1-0.11 NA 

1912-24-9 Atrazlne 5-5.6 0.29 ca Y 100 Q.29 29 
111-91-1 Bis(2-chloroe>thoxy)methane 5-5.6 11 nc N Does not exceed 11 110 
111-44-4 Bis(2-chloroethyl)ether 5-5.6 0.012 ca Y 100 0.012 1.2 
101-55-3 4-Brbmophenyl phenyl ether 5-5.6 NA _ .. 
85-68-7 Butylbenzylphthalate 5-5.6 35 ca N Does not exceed 35 3,500 
59-50-7 4-Chtqro-3-methylphenol 5-5.6 370 nc N Does not exceed 370 3,700 

3,500 

106-47-8 4-Chtoroaniline 5-5.6 0.34 ca Y 100 Q.34 34 
91-58-7 2-Chtoronaphthalene 5-5.6 290 nc N Does not exceed 290 2.900 

7005-72-3 4-Chloraphenyl phenyl ether 5-56 NA 
132-64-9 Dibenzofiiran 5-5.6 3.7 nc Y . 100 3.7 37 
91-94-1 3,3'-Dichforotoenzidjne 5-5.6 0.15 ca Y 1.00 0,15 15 
105-67-9 2,4-Dlmethylphenol 5-5.6 73 nc N Does not exceed 73 730 
84-74-2 Dl-n-butytphthalate 5-5.6 370 nc N Does not exceed 370 3,700 
117-84-0 Di-n-odylphthalate 5-5.6 NA _ _ 
534-52-1 4.6-binitro-2-methylphenol 10-11 029 nc Y 100 0.29 2.9 
51-28-5 2,4-Dlnitrophenol 10-11 7.3 nc Y 100 73 73 

121-14-2 2,4-Dinitrotoluene 5-5.6 0.22 ca Y 100 0.22 22 
606-20-2 2,6-Dihitrotpiuene 5-5.6 3.7 nc Y 100 3.7 37 
118-74-1 Hexachlorobenzene 5-5.6 0.042 ca Y 100 0.042 4.2 
87-68-3 Hexachlorobutadlene 5-5.6 0.86 ca Y 100 0.66 86 
77-47-4 HexacWorocyctopentadiene 5-5.6 22 nc N Does not exceed 22 220 
67-72-1 Hexachloroethane 5-5.6 3.7 nc Y 100 3.7 37 
78-59-1 Isophorone 5-5.6 71 ca N Does not exceed 71 7,100 
95-48-7 2-Methytphenol 5-5.6 180 nc N Does not exceed 180 1,800 

7,100 

ioe-44-5 4-Methylphenoi 5-5.6 18 nc N Does not exceed 18 180 
88-74-4 2-Nitroanlline 10-11 37 nc N Does not exceed 37 370 
99-09-2 3-Nitroaniline 10-11 NA _ 

100-01-6 4-Nttroa'niline 10-11 3.4 ca Y 100 3.4 340 
98-95-3 Nitrobenzene s-5:a 0.12 ca Y 100 0.12 12 
88-75-5 2-Nitro phenol 5-5.6 NA _ 

0.12 12 

100-02-7 4-Nitrophenol 10-11 NA _ 
621-64-7 n-Nitroso-di-n-propylamlne 5-5.6 0.0096 ca Y 100 0.0096 0.96 
86-30-6 n-Nitrosodlphenytamine 5-5.6 14 ca N Does riot exceed 14 1,400 

52438-91-2 2,2'-Oxyb)s<1 -chloropropane) 5-5.6 NA _• 
1,400 

58-90-2 2,3,4,6-Tetrachlorophenol 5-5.6 110 nc N Does riot exceed 110 1,100 
95-95-4 2,4,5-Trtchlorophenol 5-5.6 370 • nc N Does not exceed 370 3,700 

. . 88-06-2 2,4,8-Trichlorophenol 5-5.6 3.7 nc Y .. 100. 3.7 37 
ftafyeWbrtoafed fifths mfsfPCa^ArecAars: . 

11104-26-2 0.01 • 90 0.0068 ca Y 100 0.0068 0.68 
11141-16-5 Aroctor 1232 0.01 - 90 0.0068 ca Y 100 0.0068 0.68 
53469-21 -9 Arbclor 1242 0.01 - 90 0.034 ca Y 100 0.034 3.4 
11096-82-5 Aroolor1260 0.01 • 90 0.034 ca Y 100 0.034 3.4 
37324-23-5 Arbclor 1262 0.01 - 90 NA 

0.034 3.4 

11100-14-4 Arocfor 1268 0.01 - 90 NA -

309-00-2 Aldfin 0!05 - 26 0.004 ca Y 100 0.004 o:4 
5103-71-9 alpha-Chlordane 0.05 - 26 NA .. 

0.004 o:4 

19595-59-6 Endosulfan I 0.05 - 26 NA _ 
53494-70-5 Endrin ketone 0.01 -51 NA „ 

. 8001r3S-2 Toxaphene 5-2,600 0.061 ca Y 100 0.061 6.1 Inorganic Compounds, . - :~ ~ ........ - • ••• —. - ~ • • l; 
7440-28r0 IThalllum 1 - Z  0.037 nc v 100 0.037 0.37 ' 

Notes 
1 Detection limits are equivalent to reporting limits. 

2 The USEPA Regional Screening Levels (RSL) for tapwater are from May 2011 (USEPA. 2011a) and are based on either a cancer {ca) risk of one in a million (i.e, 10 a cancer risk level) or a norwance'r (nc) hazard 
quotient (HQ) of 1. Consistent with USEPA Region 2 guidance, RSLs based on non-cancer effects were reduced by a factor of 10 to represent a target HQ of 0.1. Where a cancer risk-based RSL was greater than the 
resultant non-cancer 0 1 HQ-based RSL, the applicable screening toxicity value is the non-cancer based level. 

a ~ RSL is for 1.3-dichloropropene. 
NA = Not Available • 



Table 2-4 
Summary of Wells Included in Each Shallow Groundwater Data Set 

Baseline Human Healtti Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Groundwater 
Data Set Well ID . Single Screen or 

Fl UTe™ Well Port a 
Depth Interval (feet bgs) Groundwater 

Data Set Well ID . Single Screen or 
Fl UTe™ Well Port a Top : Bottom' 

Shallow Onsite ERT-1 1 24 29 Shallow Onsite 
FPW 1 31 41 

Shallow Onsite 

MW-01A 1 24 49 

Shallow Onsite 

MW-02A 1 24 49 

Shallow Onsite 

MW-03 1 17 32 

Shallow Onsite 

MW-04 1 29 49 

Shallow Onsite 

MW-05 1 25 45.5 

Shallow Onsite 

MW-06 1 29 44 

Shallow Onsite 

MW-07 1 43 58 

Shallow Onsite 

MW-08 1 42 57.5 

Shallow Onsite 

WIW-09 1 29 54 

Shallow Onsite 

MW-10 1 37 52 

Shallow Onsite 

MW-11 1 34 59 

Shallow Onsite 

MW-12 1 35 60 

Shallow Onsite 

MW-14S 1 30 35 

Shallow Onsite 

MW-15S 1 30 40 

Shallow Onsite 

MW-16 1 20 30 
Shallow Offsite 

South of Bound Brook 
ERT-5 1 24 34 Shallow Offsite 

South of Bound Brook ERT-6 1 26 36 
Shallow Offsite 

South of Bound Brook 
ERT-7 1 25 35 

Shallow Offsite 
South of Bound Brook 

ERT-2 25 35 
Shallow Offsite 

North of Bound Brook 
ERT-3 1 27 37 Shallow Offsite 

North of Bound Brook ERT-4 1 27 37 
Shallow Offsite 

North of Bound Brook 
MW-13 1 . 18 28 

Shallow Offsite 
North of Bound Brook 

MW-19 1 65 75 

Shallow Offsite 
North of Bound Brook 

MW-20 1 25 35 

Shallow Offsite 
North of Bound Brook 

MW-21 1 50 60 

Shallow Offsite 
North of Bound Brook 

MW-22 1 45 55 

Shallow Offsite 
North of Bound Brook 

MW-23 1 31 41 

Notes 
Groundwater data from ERT-8 were not included because it is an upgradient well representative of 
background conditions. 



Table 2-5 
Summary of Chemicals of Potential Concern (COPC) in Groundwater Data Sets 

Baseline Human Health Risk Assessment 
Cornell Dubiller Electronics Inc. Superfund Site OU3 

Groundwater Data Set: Entire Shallow Onslte Shallow Offslte Shallow OffSite 
Aquifer Groundwater Groundwater Groundwater 

South of Bound Brook North off Bound Brook 
Corresponding RAGS Part D Table: Table 2.1 Table 2.2 Table 2.3 " Table 2.4 

Volatile Organic Chemicals 
Benzene X X X X 
Bfomodichlorbmethahe X 0 — X 
Chlorobenzene X X - -

Chloroform X X X X 
1,2-Dibromo-3-chloropropane 0 X - _ 
Dibromochloromethane X X X _ 
1,2-Dichlorobenzene X X — 

1,3-Dichlorobenzene X X — — 

1,4-Dlchlorobenzene X X — 

1,1-Dlchlbroethane X X - 0 
1,2-Dichlbroethane X X _ -r 
1,1-Dichloroelhene X X o 
cis-1,2-Dichloroethene X X X X 
trans-1,2-Dichloroethene X X _ 
Ethyibenzene O X - -

Methyl tert-butyl ethei X O X o 
Methylcyclohexane 0 X — -

Methylene chloride X X — 0 
Tetrachloroethene X X X X 
1,2.3-Trichlorobenzene X X 
1,2,4-Trichlorobenzenje X X 
1,1,2-Trichiorbethane X X — _ 
Trichloroethene X X X X 
Vinyl chloride X X _ X 
o-Xylene 0 . . X _ 
Semi-Volatile Oraanlc Chemicals ; c _ 
Benzo(a)anthracene 0 X — 

Benzo(a)pyrene 0 X - -

Benzo(b)fluoranthene o X - -

Benzo(g,h,i)perylene 0 X - X 
Benzo(k)fluoranthene o X - „ 

1,1-Biphenyl o X - -

Bis(2-ethyjhexyl)phthalate X 0 0 X 
Dibenzo(a,h)anthracene X X X 
lndeno(1,2,3-cjd)pyrehe X X X X 
Naphthalene X X X X 
Phenanthrena 0 X - -

Polvchlorinated Blchenvls (PCB) Aroclors and Pesticides 
Total PCB Arodors X X X X 
alpha-BHC o X — _ 
beta-BHC o o — X 
delta-BHC 0 X — X 
gamma-BHC 0 X — „ 

gamrrra-Chlordane X X .. _ 
4,4*-bDD X X _ X 
4,4'-DDE X X -L. X 
4,4'-ODT X X X 
Dieldrln 0 X _ 
Endosulfan II o X __ 
EnddsUlfan sulfate o X _ 
Endrin aldehyde 0 X — 

Heptachlor X X - X 
PCS ConoeneHa and Dloxin/Furan Congeners 
2,3,7,8-TCDD Toxic Equivalence X X X 0 inomanicChemlem•• • • — 
Aluminum X X o 0 
Antimony o 0 X 
Arsenic X X X X 
Barium X X X 0 
Cadmium X X _ 0 
Chromium X X X X 
Cobalt X X 0 X 
Iron X X 0 0 
Lead X X 0 X 
Manganese X X X X 
Vanadium X X 0 X 

Notes 
X = Chemical was identified as a COPC in the corresponding groundwater data set. 
0 = Chemical was detected but not identified as a COPC in the corresponding groundwater data set. 
- = Chemical was not detected in the corresponding groundwater data set. 



Table 7-1 
Summary Table: Human Health Cancer Risks and Noncancer Hazards for RME Scenario 

Baseline Human Health Risk Assessment 
Cornell Oubiiier Electronics Inc. Superfund Site OU3 

Exposure Human Receptor 
Medium Population . 

Incremental Lifetime Cancer Risks Non-Cancer Hazard Indices Exposure Human Receptor 
Medium Population . Exposure Routes Receptor 

Total 
Exposure Routes Receptor 

Total 

Exposure Human Receptor 
Medium Population . 

Ingestion Dermal 
Contact 

Inhalation 
Receptor 

Total Ingestion Dermal 
Contact 

Inhalation 
Receptor 

Total 

&•> ' -J,1-5' *r J ^ 1 j.-; 

Entire Aquifer Commercial/Industrial Worker N/A 5E-03 3E-03 8E-03 N/A 1E+02 2E+01 1E+02 

Shallow Onsite Groundwater Construction/Utility Worker N/A 5E-05 5E-08 5E-05 N/A 7E+01 4E-03 7E+01 

Shallow Offsite Groundwater, 
South Bound Brook Construction/Utility Worker N/A 3E-05 2E-09 3E-05 N/A 2E+01 4E-05 2E+01 

Shallow Offsite Groundwater, 
North Bound Brook Construction/Utility Worker N/A 8ET07 5E-10 8E-07 N/A 3E+00 2E-05 3E+00 

Entire Aquifer Resident Adult 6E-03 1E-02 1E-03 2E-02 2E+02 1E+02 4E+00 4E+02 

EntireAquifer Resident Child 2E-03 4E-03 5E-04 7E-03 5E+02 3E+02 1E+01 8E+02 

Notes 
N/A - Not applicable 



Table 7-2 
Summary Table: Human Health Cancer Risks and Noncancer Hazards for CTE Scenario 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Exposure Human Receptor 
Medium Population 

Incremental Lifetime Cancer Risks Non-Cancer Hazard Indices Exposure Human Receptor 
Medium Population Exposure Routes Receptor 

Total 
Exposure Routes Receptor 

Total 

Exposure Human Receptor 
Medium Population 

Ingestion Dermal 
Contact 

Inhalation 
Receptor 

Total Ingestion Dermal 
Contact 

Inhalation 
Receptor 

Total 

Entire Aquifer Commercial/Industrial Worker N/A 1E-03 4E-04 2E-03 N/A 9E+01 9E+00 1E+02 

Shallow Onsite Groundwater Construction/Utility Worker N/A 1E-05 1E-08 1E-05 N/A 6E+01 3E-03 6E+01 

Shallow Offsite Groundwater, 
South Bound Brook Construction/Utility Worker N/A 8E-06 6E-10 8E-06 N/A 2E+01 3E-05 2E+01 

Shallow Offsite Groundwater, 
North Bound Brook Construction/Utility Worker N/A ' 2E-07 1E-10 2E-07 N/A 3E+00 2E-05 3E+00 

Entire Aquifer Resident Adult 7E-04 2E-03 5E-05 2E-03 1E+02 9E+01 8E-01 2E+02 

Entire Aquifer Resident Child 1E-03 2E-03 6E-05 3E-03 3E+02 2E+02 1E+00 4E+02 

Notes 
N/A - Not applicable 



Table 7-3 
Qualitative Evaluation of Volatile Chemicals Detected in Shallow Groundwater 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Henry's Law USEPA Regional Shallow Onsite Groundwater Shallow Offsite, South Bound.Brook Groundwater Shallow Offsite, North Bound Brook Groundwater 
Constant Screening Level for Maximum Source Vapor i Hypothetical Attenuation Maximum Source Vapor Hypothetical Attenuation Maximum Source Vapor Hypothetical Attenuation 

Volatile Chemical Detected in (H') Resident Air1 Detected Concentration 3 Factor (Source Vapor- Detected Concentration 3 Factor (Source Vapor- Detected Concentration 3 Factor (Source Vapor-
Groundwater Concentration 2 Outdoor Air)4 Concentration 2 OutdOor Air)4 , Concentration 2 Outdoor Air)4 

- (unitless) (pg/m3) (pg/L) (pg/m3) (unitless) .(pg/L) (pg/m3) (unitless) (pg/L) (pg/m3) (unitiess) 
- - 1 r " ' " - - r  

Acetone 1i.6E-03 3.2E+04 2.4E+01 3.8E+01 None ND — 2.3E+02 3JE+02 None 
Benzene 2.3E-01 3.1E-01 2.4E+01 5.5E+03 6E-05 5.0E-01 1.1E+02 3E-03 1.8E+00 4.1E+02 8E-04 
Bromodichloromethane 6.6E-02 6.6E-02 4.7E-01 3.1E+G1 2E-03 ND — — 7.0E-01 4 6E+01 TE-03 
Bromoform 2.2E-02 2.2E+0Q 2.9E+00 6.4E+01 j 3E-02 1.8E+00 3.9E+01 6E-02 ND — — 

2-Butanone 2.3E-03 5.2E+Q3 5.5E+G0 1.3E+01 None ND __ ND __ 

Chlorobenzene 1.5E-01 5.2E+01 6.5E+01 9.9E+03 5E-03 ND — — ND 1 
— 

Chloroform T.5E-01 1.1E-01 1.9E+01 2.9E+03 4E-05 1.1E+00 1.7E+02 7E-04 3.0E+0G 4.5E+02 2E-04 
Cydohexane 6.1E+00 6.3E+03 1.3E+01 8.0E+04 8E-02 ND — ND 1 

— 

1,2-Dibromo-3-chloropropane 6.0E-03 1.6E-04 3.9E-01 2.3E+00 7E-05 ND __ • — ND — 

Dibromochloromethane 3.2E-02 9.0E-02 1.2E+00 3;9E+01 ; 2E-03 ! 5.1E-01 1.6E+01 5E-03 - ND 1 — — 

1,2-Dibromoethane 2.7E-02 4.1E-03 1:0E-02 2.7E-01 2E-02 ND — ND 1 : 
1,2-Dichlorobenzene 7.8E-02 2.1E+02 5.6E+01 4.4E+03 5E-02 ND ND J 
1,3-Dichlorobenzene 1.1E-01 NA 1.2E+G2 1.3E+G4 NA ND __ ND ( —. 

1,4-Dichlorobenzene 1.0E-01 2.2E-01 1.1E+02 1.HE+04 2E-05 | ND ND ' ' — 

1,1-Dichloroethane 2.3E-01 1.5E+00 1.1E+01 2;5E+03 6E-G4 1 ND — 2.8E-01 6.4E+01 2E-02 
1,2-Dichloroethane 4.QE-02. 9.4E-02 1.5E+G1 6.0E+02 ; 2E-04 ND • —  ND .. , 

1,1-Dichloroethene 1.1E+00 2.1IE+02 2.8E+02 3.0E+05 7E-04 ND — — 2.2E+00 2.4E+03 9E-02 
cis-1,2-Dichloroethene 1 7E-01 NA 39E+05 6.5E+07 NA i 3.1E+01 5.2E+03 NA 1.1E+02 i 1.8E+04 NA 
trans-1,2-Dichloroethene 3.9E-01 6.3E+QT 1.3E+03 5.0E+05 1E-04 ND ND i ! — 

Ethylbenzene 3.2E-01 9.7E-01 2.0E+01 6.5E+03 2E-04 ND ND 
Isopropylbenzene 4.7E-01 4.2E+02 5.1E+00 2.4E+03 2E-01 ND — __ i ND __ — 

Methyl tert-butyl ether 2.4E-02 9.4E+00 1 3E+00 3.1E+01 3E-G1 3.3E+02 7.9E+03 1E-Q3 4.4E+00 1.1E+02 9E-02 
Methylcyclohexane 1.8E+01 NA 4.2E+G1 7.4E+05 NA ND — — ND < — • — 

Methylene chloride 9.0E-02 5.2E+00 7.0E+00 6.3E+02 8E-03 , ND — _ I 3.3E+00 : ! 3.0E+02 2E-02 
Naphthalene 2.0E-02 7.2E-02 6.5E+00 1.3E+02 6E-04 1.8E-01 3;6E+00 2E.02 1.6E-01 3.2E+00 2E-02 
Tetrachloroethene 7.5E-01 4.1E-01 1.6E+03 1.2E+06 3E-07 1.9E+00 1.4E+03 3E-04 8.1E-01 6.1E+02 7E-04 
Toluene 2.7E-0.1 5.2E+Q3 5.2E+01 1.4E+04 4E-01 5.2E-01 1.4E+02 None 2.7E+01 7.3E+03 7E-01 
1,1,2-Trichloro-1,2,2-trifluoroethane 2.2E+01 3.1E+04 2.2E+G0 4.7E+04 ! 7E-01 ND | ND 
1,2,3-Trichlorobenzene 5.1E-02 NA 2.8E+02 1.4E+04 ! NA ND — • ND | 

1,2,4-Trichlorobenzene 5.8E-02 2.1E+00 1.6E+03 9.3E+04 2E-05 ND ND „ 

1,1,1 -Trichloroethane 7.1IE-01: 5.2E+03 3.2E-01 2.3E+02 None ND — — 4.1E-01 2.9E+02 None 
1,1,2-Trichloroethane 3.7E-02 1.5E-01 1.2E+02 4.5E+03 3E-05 ND ' ND ; —•  

Trichloroethene 4.2E-0T 1.2E+00 1.7E+G5 7.2E+07 2E-08 1.8E+03 7.6E+05 2E-06 3.1E+02 : 1.3E+05 9E-06 
m.p-Xylene 3.0E-01 7.3E+02 1.2E+01 3.8E+03 ' 2E 01 ND — ND — _ 
o-Xylene 2.1E-01 7.3E+G2 8.5E+G1 1.8E+04 4E-02 ND — ND 
Vinyl chloride 1I.1E+00 1.6E-01 8.6E+02 9.5E+G5 2E-07 ND -- . .. 3.6E-01 4.0E+02 4E-04 

Note 
Sources of Henry's Law Constants are USEPA (1996b) and USDOE (2011) 
1 USEPA RSLs for Resident Air are from November 2010 (USEPA, 2010a) and are based on either a cancer (ca) risk of one in a million (i.e., 10 "* cancer risk level) or a non-cancer (nc) hazard quotient (HQ) of 1. 

Maximum detected concentrations in the "Shallow Onsite Groundwater," "Shallow Offsite, South Bound Brook Groundwater"' and "Shallow Offsite, North Bound Brook Groundwater" data sets are presented in Appendix A, RAGS Part D Tables 
2.3, 2.4, and 2.5, respectively. 

Source vapor concentrations were calculated using the following equation (USEPA, 20Q3c): Source vapor (pg/m 3) = H1 * Max groundwater concentration (pg/L) * 1E+03 L/m3. 
4 Hypothetical attenuation factors (source vapor-outdoor air) were calculated as the ratio of the USEPA RSL for Resident Air to the source vapor concentration. 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario 

Timeframe 

Medium Exposure 

Medium 

Exposure 

Point 

Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Current/Future Groundwater 

Entire Aquifer 

Within and Outside the 

Boundaries of the Former 

CDE Facility - Tap Water 

and/or Process Water 

Commercial / Industrial 

Worker 
Adult 

Dermal Contact Quant 

Potable, sanitary, and/or process use of the groundwater. 

Current/Future Groundwater 

Entire Aquifer 

Within and Outside the 

Boundaries of the Former 

CDE Facility - Tap Water 

and/or Process Water 

Commercial / Industrial 

Worker 
Adult 

Inhalation Quant 

Potable, sanitary, and/or process use of the groundwater. 

Current/Future Groundwater 

Shallow 

Groundwater 

Within and Outside the 

Boundaries of the Former 

CDE Facility - Top of the 

Groundwater Table 

Construction/Utility 

Worker 
Adult 

Dermal Contact Quant 
Direct contact with bedrock groundwater during construction,activities is unlikely. However, groundwater has 

been observed at depths less than 10 feet below ground surface^ and shallow groundwater in the overburden 

may be hydraulically connected to groundwater in the highly fractured bedrock. This exposure scenario is 

therefore evaluated using the shallow bedrock groundwater data. 

Current/Future Groundwater 

Shallow 

Groundwater 

Within and Outside the 

Boundaries of the Former 

CDE Facility - Top of the 

Groundwater Table 

Construction/Utility 

Worker 
Adult 

Inhalation Quant 

Direct contact with bedrock groundwater during construction,activities is unlikely. However, groundwater has 

been observed at depths less than 10 feet below ground surface^ and shallow groundwater in the overburden 

may be hydraulically connected to groundwater in the highly fractured bedrock. This exposure scenario is 

therefore evaluated using the shallow bedrock groundwater data. 

Current/Future Groundwater 

Entire Aquifer 
Outside the Boundaries of the 

Former CDE Facility - Tap 

Water 

1 Resident 

* Adult 

Ingestion Quant 

Potable and/or sanitary Use of the groundwater. 

Current/Future Groundwater 

Entire Aquifer 
Outside the Boundaries of the 

Former CDE Facility - Tap 

Water 

1 Resident 

* Adult Dermal Contact Quant Potable and/or sanitary Use of the groundwater. 

Current/Future Groundwater 

Entire Aquifer 
Outside the Boundaries of the 

Former CDE Facility - Tap 

Water 

1 Resident 

* Adult 

Inhalation Quant 

Potable and/or sanitary Use of the groundwater. 

Current/Future Groundwater 

Entire Aquifer 
Outside the Boundaries of the 

Former CDE Facility - Tap 

Water 

1 Resident 

Child 

Ingestion Quant 

Potable and/or sanitary use of the groundwater. 

Current/Future Groundwater 

Entire Aquifer 
Outside the Boundaries of the 

Former CDE Facility - Tap 

Water 

1 Resident 

Child Dermal Contact Quant Potable and/or sanitary use of the groundwater. 

Current/Future Groundwater 

Entire Aquifer 
Outside the Boundaries of the 

Former CDE Facility - Tap 

Water 

1 Resident 

Child 

Inhalation Quant 

Potable and/or sanitary use of the groundwater. 

Current/Future Groundwater 

Air 

Within and Outside the 

Boundaries of the Former 

CDE Facility - Vapors in Indoor 

Air 

Commercial / Industrial 

Worker 
Adult Inhalation None 

Volatile chemicals in groundwater may enter indoor spaces through building foundations. However, this 

exposure pathway is being addressed by the USEPA separate from the Rl. Current/Future Groundwater 

Air 

Outside the Boundaries of the 

Former CDE Facility - Vapors 

in Indoor Air 

Resident 
Adult Inhalation None 

Volatile chemicals in groundwater may enter indoor spaces through building foundations. However, this 

exposure pathway Is being addressed by the USEPA separate from the Rl. 

Current/Future Groundwater 

Air 

Outside the Boundaries of the 

Former CDE Facility - Vapors 

in Indoor Air 

Resident 

Child Inhalation None 

Volatile chemicals in groundwater may enter indoor spaces through building foundations. However, this 

exposure pathway Is being addressed by the USEPA separate from the Rl. 

Current/Future Groundwater 

Air 
Within and Outside the 

Boundaries of the Former 

CDE Facility - Vapors in 

Outdoor Air 

Commercial / Industrial 

Worker 

Adult 
Inhalation Qua! 

Volatile chemicals in groundwater may volatilize and be passively released to outdoor air. However, as there are 

uncertainties associated with quantitatively modeling ambient air concentrations following volatilizationfrom 

groundwater that may include DNAPL in fractured bedrock, the analysis is qualitative. 

Current/Future Groundwater 

Air 
Within and Outside the 

Boundaries of the Former 

CDE Facility - Vapors in 

Outdoor Air 
Construction/Utility 

Worker 

Adult 
Inhalation Qual 

Volatile chemicals in groundwater may volatilize and be passively released to outdoor air. However, as there are 

uncertainties associated with quantitatively modeling ambient air concentrations following volatilizationfrom 

groundwater that may include DNAPL in fractured bedrock, the analysis is qualitative. 

Current/Future Groundwater 

Air 

Outside the Boundaries of the 

Former CDE Facility - Vapor in 

Outdoor Air 
Resident 

Adult Inhalation Qual 

Volatile chemicals in groundwater may volatilize and be passively released to outdoor air. However, as there are 

uncertainties associated with quantitatively modeling ambient air concentrations following volatilizationfrom 

groundwater that may include DNAPL in fractured bedrock, the analysis is qualitative. 

Current/Future Groundwater 

Air 

Outside the Boundaries of the 

Former CDE Facility - Vapor in 

Outdoor Air 
Resident 

Child Inhalation Qual 

Volatile chemicals in groundwater may volatilize and be passively released to outdoor air. However, as there are 

uncertainties associated with quantitatively modeling ambient air concentrations following volatilizationfrom 

groundwater that may include DNAPL in fractured bedrock, the analysis is qualitative. 

Current/Future Groundwater 

Surface Water Bound Brook Recreationist Adolescent 
Ingestion None 

Exposure pathways related to surface water and sediment will be addressed in OU4. 

Current/Future Groundwater 

Surface Water Bound Brook Recreationist Adolescent Dermal Contact 

Inhalation 

None 

None 
Exposure pathways related to surface water and sediment will be addressed in OU4. 

Current/Future 

Sediment Bound Brook Recreationist Adolescent 
Ingestion None 

Exposure pathways related to surface water and sediment will be addressed in OU4. 

Current/Future 

Sediment Bound Brook Recreationist Adolescent Dermal Contact None 

Exposure pathways related to surface water and sediment will be addressed in OU4. 

Current/Future 

Sediment Bound Brook Recreationist Adolescent 

Inhalation None 

Exposure pathways related to surface water and sediment will be addressed in OU4. 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPG) IN GROUNDWATER - ENTIRE AQUIFER 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future; 
Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Point CAS Number Chemical Minimum 
Concentration 

(Qualifier) 

Maximum 
Units 

Location of Detection Range of Concentration Background Screening 
Basis 

Potential Potential COPC Rationale for 
Concentration 

Units 
Maximum Frequency Detection Used for Value2 Toxicity 

Basis 
ARAR/TBC ARAR/TBC Flag Selection or 

(Qualifier) Concentration Limits1 Screenlno Value 3 Value 4 Source IY/N1 Deletion 
530 M9/L MW-21-03 63 / 261 5-5,000 530 .. 2,200 nc NA N 2 
24 MEI/L MW-11 31 / 261 0.5 - 500 24 — 0.41 ca 1 NJDEP MCL Y 1 
1.7 . M9/L MW-13-03 23 / 260 0.5 - 500 1.7 - 0.12 ca 80 Federal MCL Y 1 
2.9 pg/L MW-03 1 9 / 2 5 8  0.5-500 2:9 _ 8:5 ca 80 Federal MCL N 2 
39 pg'L MW-14D-02 14 / 257 5 - 5,000 39 - 710 nc NA N 2 

0.72 J pg/L MW-1503 9 / 2 6 1  0.5 - 500 0:72 - . 0.44 ca 2 NJDEP MCL N 1,4 
65 pg/L MW-09 31 / 261 0.5 - 500 65 - 9.1 nc 50 NJDEP MCL Y 1 

150 J PS/L MW-14S-02 97 / 261 0.5 - 500 150 - 0.19 ca 80 Federal MCL Y 1 
1.3 M9"- ERT-1-08 2 / 2 6 1  0,5-500 1.3 - 19 nc NA .. N 2,4 
13 MS'L MW-11! 1 1 / 2 6 1  0.5 -500 13 - 1,300 nc NA N 2,4 

0.39 J pg'L MW-11 9 / 260 0.05-0.5 0:39 _ 0.00032 ca 0.2 FederalMCL N 1.4 
1.2 pgt- MW-03 : 18 / 261 0.5-500 1.2 - • 0.15 ca 80 FederalMCL Y 1 

0:01 J pg/L MW-03 1 / 2 6 1  0.05 - 500 0.01 0.0065 ca 0:05 Federal'MCL N 1.4 
56 pg/L MW-12 25 / 258 0.5-500 56 ~ 37 nc 600 FederaliMCL Y 1 

120 pg/L MW-12 32 / 258 0.5-500 120 - NA 600 NJDEP MCL Y 5 
110 pgfL MW-12 34 / 258 0.5-500 110 - 0.43 ca 75 FederalMCL Y 1 
26 J pg/L FPW-02 67 / 261 0.5 - 500 - 26 _ 2.4 ca 50 NJDEP MCL Y 1 
15 pg/L MW-11 27 / 261 0.5 - 500 15 * - 0.15 ca 2 NJDEP MCL Y 1 

280J pg/L MW-11 92 / 261 0.5 - 500 280 - 34 nc 2 NJDEP MCL Y 1 
390:000 J pg/L MW-11 224 / 261 0.5-500 390,000 - 7.3 nc 70 Federal MCL Y 1 
1,300 J pg/L MW-11 84 / 261 0.5-500 1,300 - 11 nc 100 Federal MCL Y 1 

20 pg/L MW-11 5 / 261 0.5 - 500 20 - 1.5 ca 700 FederalMCL N 1,4 
5:1 J pg/L MW-11 3 / 261 0.5-500 5.1 _ 68 nc NA N 2,4 
3:4 J pg/L MW-16-06 1 / 261 0.5 - 500 3.4 - 3,700 nc NA __ N 2,4 
330 pgfl- ERT-2-01 111 / 261 0.5 - 500 330 _ 12 ca 70 njdepmcL Y 1 
42 pg/L MW-11 11 / 260 0.5-500 42 - NA NA „ N 4,5 
7 J pg/L MW-11 21 / 261 0.5-500 7.0 ' - 4.8 ca 3 NJDEP MCL Y 1 

1,600 pg/L MW-06 112 / 261 0.5-500 1,600 • - 0.11 ca 1 NJDEP MCL Y 1 
86 pg/L MW-21-07 139 / 261 0 5 - 500 86 0.66-33 E 230 nc 1,000 Federal MCL N 2 
2:2 pg/L MW-01A 3 / 261 0.5-500 2.2 - 5,900 nc NA N 2,4 
280 pg/L MW-12 36 / 258 0.5-500 280 - 2.9 nc NA _ Y 1 

1,600 J pg'L MW-12 44 / 258 0.5 - 500 1,600 - 0.41 nc 9 NJDEPMCL Y 1 
1 pg'L MW-22-03 23 / 261 0.5 - 500 1.0 - 910 nc 30 NJDEP MCL N 2 

120 pg/L MW-11 26 / 261 0.5-500 120 - 0:24 ca 3 NJDEPMCL Y 1 
170,000 pg/L MW-11 237 / 261 0.5 - 500 170,000 0.29 J-0:54 2.0 ca 1 NJDEP MCL Y 1 

1.1 pg/L MW-17-02 4 / 261 0.5-500 1.1 - 130 nc NA _ N 2,4 
15 pg'L MW-17-01 5 / 261 0.5-500 15 - 20 nc 1,000 NJDEPMCL N 2,4 
85 pg/L MW-11 8 / 261 0.5-500 85 _ 20 nc 1,000 NJDEPMCL N 1,4 

860 J pg/L MW-11 64 / 261 0.5 - 500 860 - 0:016 ca 2 FederalMCL Y 1 

Within and Outside the 
Boundaries of the 

Former CDE Facility -
Process or Tap Water 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
78-93-3 
56-23-5 

108-90-7 
67-66-3 
74-87-3 

110-82-7 
96-12-8 

124-48-1 
106-93-4 
9550-1 

541-751 
106-457 
75-34-3 

107-052 
75-35-4 

155552 
156-60-5 
100-41-4 
9582-8 
75259 

1634-04-4 
10587-2 
7509-2 

127-18-4 
108-88-3 
7513-1 
87-61-6 

120-82-1 
71-556 
7500-5 
7501-6 
75-69-4 

1335257 
1330-257 

75-01-4 

Acetone 
Benzene 
Bromodichloro methane 
Bromoform 
2-Butanone 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Chloromethane 
Cyclohexane 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dlchloroethene 
trans-1,2-Dichloroethene 
Ethyl benzene 
I sopropyl benzene 
Methyl acetate 
Methyl tert-butyl ether 
Methytcyclohexane 
Methylene,chloride 
Tetrachloroethene 
Toluene 
1,1,2-T richloro-1,2,2-trifluoroethane 
1,2,5T ri chlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1 -T richloroethane 
1,1,2-T richloroethane 
Trichloroethene 
Trichlorofluoro methane 
m.p-Xyierte 
o-Xylene 
Vinyl chloride 

0.82 J 
0.13 J 
0.14 J 
0.37 J 
1.6 J 
0.25 J 
0.21 J 
0:24 J 
562 J 
0.2 J 

0 037 J 
0:21 J 
0:01 J 
0:15 J 

0:015 J 
0.25 J 

0.105 J 
0.22 J 
0.22 J 
0.25 J 
0.11 J 
0.43 J 
0.2, J 
3.4.J 
0.,1 J 
0.14 J 
0.23 J 
0.12 J 
0.13 J 

1.2 
0.12 J 
0.1 J 

0.062 J 
0.27 

0.28 J 
0.3J 
0.41 J 
0:33J 
0.36 J 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - ENTIRE AQUIFER 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Point CAS Number Chemical Minimum Maximum 
Units Location of Detection Range of Concentration Background Screening 

Basis 
Potential Potential COPC Rationale for 

Concentration Concentration 
Units 

Maximum Frequency Detection Used for Value 2 Toxicity 
Basis 

ARAR/TBC ARAR/TBC Flag Selection or 
(Qualifier) (Qualifier) Concentration Limits1 Screening Value3 Value 4 Source fY/NI Deletion 

Within and Outside the 83.32-9 Acenaphthene 0.13 0.39 pg/L MW-02A 5 / 262 0.1-0:11 0:39 „ 220 nc NA N 2,4 Boundaries of the 98-86-2 Acetophenone 1.6 J 2:8 J pg/L MW-14S-04 2 / 262 5-5.8 2:8 _ 370 nc NA _ N 2,4 
Former CDE'Facility - 120-12-7 Anthracene 0.12 0.49 J pg/L MW-06 2 / 262 0.1-5 0.49 1,100 nc NA N 2,4 
Process or Tap Water 100-52-7 Benzaldehyde 4.2 J 7.2 . pg/L MW-14S-01 2 / 261 5-5.6 7:2 _ 370 nc NA N 2,4 

56-55-3 Benzo(a)anthracene 0:081 J 1.7 , pg/L MW-06 3 / 2 6 2  .0.1-0.11 . 1.7 0.029 ca NA __ N 1,4 
50-32-8 Benzo(a)pyrene 0.14 4.3: j pg/L ERT-1-08 7 / 2 6 2  0.1-5 4.3 _ 0.0029 ca 0:2 Federal MGL N 1,4 

205-99-2 Benzo(b)fluoranthene 0.082 J 3 J pg/L ERT-1-06 9 / 261 0.1-5 3.0 _ 0:029 ca NA N 1,4 
191-24-2 Benzo(g,h,i)perytene 0:086 J 2.6 J pg/L ERT-1-06 12 / 261 0.1-5 2:6 __ NA 

ca 
NA _ N 4,5 

207-08-9 Benzo(k)fluoranthene 0:091 J 3.5 J pg/L ERT-1-06 8 / 2 6 2  0 . 1 - 5  3:5 _ 0.29 ca NA __ N 1,4 
92-52-4 1,1-Biphenyl 1.1 J 17 pg'L MW-14S-04 4 / 2 6 2  5-5.6 17 — 0:083 nc NA N 1,4 

117-81-7 bis(2-Ethylhexyl)phthalate 1.1 J 220 pg'L MW-23-02 29 / 262 5-5.6 26 3.2 J-6,8 4:8 ca 6 Federal MCL Y 1 
105-60-2 Caprolactam 2 J 95 pg'L MW-13-07 39 / 262 5-5.6 95 1,800 • nc NA N 2 
86-74-8 Carbazole 0.54 J 0:54 J pg'L MW-06 1 / 262 5-5.6 0:54 NA 

• nc 
NA N 4,5 

95-57-8 2-Chlorpphenol 2.6 J 2:6 J pg'L MW-14D-02 1 / 261 55.6 2.6 _ 18 nc NA .. N 2,4 
218-01-9 Chrysene 0.092 J 1.7 pg/L MW-06 4 / 2 6 2  I  0.1-0.11 1.7 . _ 2:9 ca NA __ N 2,4 
53-70-3 Dibenzo(a,h)anthracene 0.07 J 5:5 pg'L MW-06 31 / 260 0 . 1 - 5  5:5 0.0029 ca NA Y 1 

i 120-83-2 2,4-Dichlorophenol 5:3 5.3 pg/L MW-14D-02 1 / 262 55.6 5.3 _ 11 nc NA „ N 2,4 
84-66-2 Dlethylphthalate 1.7 J 41 pg/L MW-06 2 / 2 6 2  55.6 41 2,900 nc NA N 2.4 
131-11-3 Dimethytphthalate 1:1 11 pg/L MW-06 ,  1 / 2 6 2  55.6 11 __ NA 

nc 
NA N 4,5 

206-44-0 Fluoranthene 0:38 2:9 pg/L MW-06 3 / 2 6 2  !  ! 0.1-0:11 2.9 _ 150 nc NA __ N 2,4 
86-73-7 Fluorene • 0.033 J 0.56 pg/L MW-14S-04 4 / 2 6 2  0.1-0:11 0:56 150 nc NA N 2,4 
193-39-5 lndeno(1,2,3-cd)pyrene 0.08 3.1 J pg/L MW-06 60 / 261 0 1 - 5  3.1 _ 0:029 ca NA Y 1 
91-57-6 2-Methylnaphthalene 0.12 2.2 pg/L MW-14S-04 6 / 2 6 2  0.1-0:11 2.2 15 nc NA N 2,4 
91-20-3 Naphthalene 0.03 J 14 J pg/L MW-14S-04 65 / 262 0 . 1 - 5  14 „ 0.14 ca 300 NJDEPMCL Y 1 
87-86-5 Pentachlorophenbl 0.076J 0:087 J pg'L ERT-6-03 2 / 200 ! 0.2 - 10 0.09 _ 0.17 ca 1 Federal MCL N 2,4 
854)1-8 Phenanthrene 0.13 1.5 pg/L MW-06 4 / 2 6 2  0.1-0:11 1.5 NA 

ca 
NA N 4,5 

108-95-2 Phenol 1.8 J 4.3 J pg/L ERT-1-08 I 6 / 2 6 1  5-5.6 4.3 „ - 1,100 nc NA _ N 2,4 
1294)0-0 Pyrene 0.085 2:3 pg/L MW-06 6 / 2 6 2  0.1-0.11 2.3 _ 110 nc NA _ N 2,4 
95-94-3 1,2,4,5-Tetrachlorobenzene 3:5 J i 3.5 J pg/L MW-14S-04 1 1 / 2 6 2  5-5:6 3.5 _ 1.1 nc NA N 1,4 

\ 12674-11-2 Aroclor 1016 0.064 J 30 pg/L MW-14S-02 ; 16 / 262 0.01 - 90 30 „ 0:26 nc 0.5 Federal MCL Y 1 
12672-29-6 Arodor 1248 0.12 NJ 7,300 J pg'L MW-14S-04 21 / 257 0.01 - 90 7,300 0:034 ca 0.5 Federal MCL Y 1 
11097-69-1 Aroclor 1254 0.031 j 5,600 J pg/L MW-14S-04 69 / 260 0.01 - 90 5,600 3.8 J - 5.4 J 0:034 ca 0.5 Federal MCL Y 1 

319-84-6 alpha-BHC 0:09 JN 68 pg/L MW-14S-04 13 / 262 0.05-26 68 „ 0:011 ca NA N 1.4 
319-85-7 beta-BHC 0:06J 680 P pg'L MW-14S-04 7 / 262 0.05 - 26 680 0:087 J- 0:09 J 0:037 ca NA —• N 1,4 
319-86-8 deita-BHC 0.18 J 880 J pg/L MW-14S-04 5 / 210 0.05 - 26 880 NA NA __ N 4,5 
58-89-9 gamma-BHC 0.065 P 14 JN pg/L MW-14S-04 6 / 2 6 2  0.05-26 14 „ 0.061 ca 0.2 Federal MCL N 1,4 

5103-74-2 gamma-Chlordane 0:029 J 370 J pg/L MW-14S-04 16 / 262 0.05-26 370 0.19 ca 0:5 NJDEPMCL Y 1 
72-54-8 4,4'-DDD 0.09 NJ 1,800 NJ pg'L MW-14S-04 13 / 84 0.1 - 51 1.600 0.2 J-0.25 J 0.28 ca NA Y 1 
72-55-9 4,4'-ODE 0:09 NJ 1,600 J pg/L MW-14S-04 17 / 259 0.1 - 51 1,600 .. 0:20 ca NA Y 1 
50-29-3 4,4'-DDT 0.13 4,000 J pg'L MW-14S-04 24 / 258 0.1-51 4,000 0.41 - 0.53 0.20 ca NA Y 1 
60-57-1 Dieldrin 0:18 JN 350 JN pg'L MW-14S-04 7 / 258 0.1 - 51 350 0:22 0:0042 ca NA N 1,4 

33213-65-9 Endosulfan II 0.17 J 240 J pg/L MW-14S-04 7 / 262 0.1 - 51 240 „ NA NA _ N 4,5 
1031-07-8 Endosulfan sulfate 0.078 J 75 JN pg/L MW-14S-04 7 / 262 0.1 - 51 76 NA . NA _ N 4,5 
72-20-8 Endrin 0.19 JN 0.19 JN pg/L MW-05 1 / 258 0.1 - 51 0.19 1.1 nc 2 Federal MCL N 2,4 

7421-93-4 Endrin aldehyde 0.11 J 150 J pg/L MW-14S-04 6 / 262 0:1 - 51 150 „ NA NA N 4,5 
76-44-8 Heptachlor 0.06 300 pg'L MW-14S-04 16 / 262 0.05-26 300 _ 0:015 ca 0:4 Federal MCL Y 1 

1024-57-3 -teptachlor epoxide 2.6 NJ 2.6 NJ pg/L MW-12 1 / 262 0.05-26 2.6 „ 0.0074 ca 0.2 Federal MCL N 1,4 
72-43-5 Methoxychlor 0:03 J 400JN pg/L MW-14S-04 6 / 262 0.5-260 400 _ 18 nc 40 Federal MCL N 1,4 

2,3,7,8-TCDD Toxic Equivalence (TEQ) 6 8.1E-10 J 2.2E4J1 pg/L MW-14S-04 42 / 45 N/A 2.2E-01 1.1E-09 - 2.6E-09 5.2E-07 ca 3E&5 Federal MGL Y 1 



TABLE 2:1 
OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - ENTIRE AQUIFER 

CORNELl-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD. NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Entire Aauifer 

Exposure Point CAS Number Chemical Minimum 
Concentration 

(Qualifier) 

Maximum 
Concentration 

(Qualifier) 

Units Location of 
Maximum 

Concentration 

Detection 
Frequency 

Range of 

Detection 

Limits1 

Concentration 
Used for 

Screening 

Background 

Value2 

Screening 

Toxicity 

Value2 

Basle 
Potential 

ARAR/TBC 

Value4 

Potential 
ARAR/TBC 

Source 

COPC 
Flag 
IY/N1 

Rationale for 
Selection or 

Deletion 
Within and Outside the 7429-90-5 Aluminum 12.1 J 6210 pg/L MW-10 79 / 252 200 6,210 84.8 J - 577 3,700 nc NA __ Y 1 

Boundaries of the 7440-36-0 Antimony 0.32 J 3:5 pg/L MW-07 13 / 262 2 - 4  3.5 __ 1.5 nc 6 Federal MCL N 1,4 
Former CDE Facility - 7440-38-2 Arsenic 0.6BJ 829 MQ/L FPW-01 262 / 262 1 - 2  N/A 0.45 J -10.9 0045 ca 5 NJDEP MCL Y 1 
Process or Tap Water 7440-39-3 Barium 8.7 J 8,790 pg/L ERT-2-01 261 / 262 10-30 8;790 76.2-1,7804 730 nc 2,000 Federal MCL i Y 1 

7440-41-7 Beryllium 0.134 0.45 J P9/L MW-13-01 4 / 262 1 - 4  0.45 0.069 J 7.3 nc 4 Federal MCL ; N 2.4 
744043-9 Cadmium 0.04 J 16:8 pg/L MW-04 23 / 262 1 - 2  17 0.19 J 1.8 nc 5 Federal MCL Y 1 
7440-70-2 Calcium 29.500 597,000 pg/L ERT-2-01 262 / 262 5,000 -10,000 N/A 40,700 - 127,000 NA NA _ N 3,5 

18540-29-9 Chromium 0.11 J 96.6 pg/L MW-05 97 / 262 2 - 4  97 0.13 J-0.75 J 0.043 a ca 100 Federal MCL Y 1 
7440484 Cobalt 0;05J 6.6 pg/L MW-13-06 72 / 282 1 - 2  6.6 0.044 J - 0.49 J 1.1 nc NA „ Y 1 
7440-50-8 Copper 0.36 J 123 pg'L MW-21-02 192 / 261 2 - 4  123 0:57 J-3.5 150 nc 1,300 Federal MCL N 2 
57-12-5 Cyanide 1 J' 29.5 P8/L MW-23-09 28 / 262 10 25 _ 73" nc 200 Federal MCL N 2 

7439-89-6 Iron 11 J 8,520 pg/L MW-10 83 / 262 100-200 8:520 .33.7 J - 500 2,600 nc NA _ Y 1 
7739-82-1 Lead 0:25 J 32.9 Pg/L MW-12 238 / 262 1 - 2  33 0.73 J - 3.7 16c al 5 NJDEP MCL Y 1 
7439-954 Magnesium 1,160 J 135,000 pg/L MW-19-08 262 / 262 5;000 N/A 9,170-22,300 NA NA __ ,N 3,5 
7439-96-5 | Manganese 0.16 J 2,020 pg/L MW-21-08 245 / 262 1 - 2  2:020 0.324 - 37.84 88 nc NA _ Y ! 1 • 
7487-94-7 Mercury 0.048 J 0.12 J pg/L iERT-2-01; ERT 

2-02 12 / 253 0.2 0.12 0:079 J - 042 J 1.1" nc 2 Federal MCL N '2,4 i 

7440-02-0 Nickel 0.19 J 16 pg/L FPW-02 202 / 245 1 - 2  18 0.37 J - 2.1 73* nc NA N 2-
7440-9-7 Potassium 971 J 27,800 pg/L MW-13-01 171 / 262 5:000 27,800 971 J-2,210 J NA NA N ! 3,5 
7782-49-2 Selenium 0.16 J 2.24 pg/L MW-22-02 42 / 262 5 - 1 0  2.2 0:3 J - 0.72 J 18 nc 50 Federal MCL N 2 
7440-224: Silver 0:02 J 0.124 pg/L MW-04 11 / 262 1 - 2  0.12 0:022 J 16 nc NA __ N 2,4 
7440-23-5 Sodium 8,450 ,691,000 iig/L MW-20-01 262 / 262 5:000 - 8,000 N/A 8,980 -15)000 NA 50,000 NJDEP MCL N 3,5 
7440-62-2 Vanadium 1.3 J 30 pg/L MW-12 216 / 262 5 - 1 0  30 1.84 -8.8 18 nc NA __ Y 1 
7440-66-6 Zinc 2.5 187 pg/L - MW-12 262 / 262 2 - 4  N/A 6.4 J-34.7 J 1.100 nc NA - N 2 

Notes 
.1 Detectiorvlimits are equivalent to reportingfimits. 
1 Background concentrations are groundwater datafromtheupgradientmonitoring well, ERT-8 

3 The relevant screening toxicity values are the USEPA Regional Screening Levels (RSL) for tepwatsr from May 2011 (USEPA, 2011a), which are based on either a cancer (ca) risk of one in a million (i.e., 1Cf cancer risk 
level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region 2 guidance, RSLs based on non-cancer effects were reduced by a factor of 10 to represent a target HQ of O.I. Where a cancer risk-
based RSLwas greater thanthere&ultant non-cancer 0.1 HQ-based RSL, the applicable screening toxicity value is the non-cancerbased level, 

a e Screening toxicity value is for Chromium VI. 
b = Screeningtoxicity value is for free cyanide (CN-). 
c ^Screening toxicity value is the drinking water action level (al) of 15 pg/L. j f\ C > O S"? 
d = Screening toxicity value is for mercuric chloride and other mercury salts, _ 
e = Screening tonicity valua is for nickel soluble salts. Qi C \̂\ £ Or • Rationale Codes: 

The potential ARAR/TBC value is the lower of the Safe Drinking Water Act MaximumContaminant Levels (MCL) (40CFR 141) Qualifier Codes: 1' = Maximum concentration exceeds screening toxicity value 
and theNew Jersey Drinking WaterQuality Act MCL(NJAC 7:10-16). J - indicates an.estimated value 2 = Maximum concentration; does not exceed screening toxicity value 

2,3,7,B-TCDD Toxic Equivalence (TEQ):representsthe sum of dioxin/furan.TEQ and PCB congeners TEQ. p - indicates the pesticide or Aroctorhad a percent difference > 25% between:the 3 s Chemical is an essential nutrient 
NA = Not Available two gas chroniatogreph columns, and the lower of the two results is reported. 4 = Frequency of detection.is less than 5% 
N/A- Not Applicable N- indicates presumptive evidence of a compound 5 s No screening toxicity value available 



IlScenario Timeframe: 
Medium: 
lExposure Medium: 

Current/Future 
Groundwater 
Shallow Onsite Groundwater 

TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - SHALLOW ONSITE GROUNDWATER 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Exposure Point 

Within the Boundaries 
of the 

Former CDE Facility -
Top of the Groundwater 

Table 

CAS Number Chemical 

6/-64-1 
71-43-2 

Acetone 
Benzene 

75-27-4 Bromodichloromethane 
75-25-2 Bromofbrm 
78-93-3 2-Butanone 

108-90-7 Chlorobenzene 
67-66-3 Chloroform 
110-82-7 Cyclohexane 
96-12-8 1,2-Dibromo-3-chloropropane 

124-48-1 Dibromochloromethane 
106-93-4 1,2-Dibromoethane 
95-50-1 1,2-Dichlorobenzene 

541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
75-34-3 1,1-Dichloroethane 

107-06-2 1,2-Dichloroethane 
75-35-4 1,1-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
156-60-5 trans-1,2-Dichloroethene 
100-41-4 Ethylbenzene 
98-82-8 Isopropylbenzene 

1634-04-4 Methyl tert-butyl ether 
108-87-2 Methylcyclohexane 
75-09-2 Methylene chloride 

127-18-4 Tetrachloroethene 
108-88-3 Toluene 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane • 
87-61-6 1,2,3-T richlorobenzene 

120-82-1 1,2,4-Trichlorobenzene 
71-55-6 1,1,1-Trichloroethane 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichlproethene 

1330-20-7 m,p-Xylene 
1330-20-7 o-Xylene 

75-01-4 Vinyl chloride 
83-32-9 Acenaphthene 

120-12-7 Anthracene 
100-52-7 Benzaldehyde 
56-55-3 Benzo(a)anthracene 
50-32-8 Benzo(a)pyrene 
205-99-2 Benzo(b)fluoranthene 
191-24-2 Benzo(g,h,i)perylene 
207-08-9 Benzo(k)fluoranthene 
92-52-4 1,T-Biphenyl 

117-81-7 3is(2-Ethylhexyl)phthalate 
105-60-2 Caprolactam 
86-74-8 Carbazole 

218-01-9 Chrysene 
53-70-3 3ibenzo(a,h)anthracene 
84-66-2 Dlethylphthalate 
131-11-3 3imethylphthalate 
206-44-0 ;luoranthene 
86-73-7 :luorene 

193-39-5 ndeno(1,2,3-cd)pyrene 
91-57-6 2-Methylnaphthalene 
91-20-3 Naphthalene 
87-86-5 3entachlorophenol 
85-01-8 'henanthrene 

129-00-0 Pyrene 
12674-11-2 / ̂ roclor 1016 

Minimum 
Concentration 

(Qualifier) 

Maximum 
Concentration 

(Qualifier) 

Units 
Location of 
Maximum 

Concentration 

Detection 
Frequency 

Range of 

Detection 

Limits1 

Concentration 
Used for 

Screenino 

Background 

Value2 

Screening 

Toxicity 

Value3 
0:82 J 24 pg/L Tpw-oi 5 / 3 3  5 - 5:000 24 2,200 
0.16 J 24 pg/L MW-11 12 / 34 0.5 - 500 24 0.41 
0.47 J 0.47 J pg/L MW-06 1 / 33 0.5 - 500 0.5 _ • 0.12 
0.62 2.9 pg/L MW-03 3 / 34 0.5-500 ' 2.9 „ 8.5 
5.5 5.5 pg/L FPW-01 1 / 31 5 - 5,000 5.5 710 

0.21 J 65 pg/L MW-09 16 / ,34 0.5-500 65 — 9.1 
0.37 J 19 pg/L MW-11 10 / 34 0.5 - 500 19 0.19 
0.25 J 13 pg/L MW-11 7 / 34 0.5-500 13 1,300 

0.039 J 0:39 J pg/L MW-11 7 / 3 4  0:05 0.39 0:00032 
0.43.J 1.2 pg/L MW-03 2 / 34 0.5-500 1.2 __ 0.15 
0.01 J 0.01 J pg/L MW-03 1 / 3 4  0.05 - 500 0.01 _ 0.0065 
0.2 J 56 pg/L MW-12 13 / 34 0.5-500 56 37 

0.24 J 120 pg/L MW-12 14 / 34 0:5 - 500 120 NA 
0.43 J 110 : pg/L MW-12 14 / 34 0:5 - 500 110 0.43 
0:55 11 pg/L FPW-01 5 / 34 0:5-500 11 2.4 

0.22 J 15 : pg/L MW-11 5 / 34 0:5-500 15 0.15 
0.73 280J pg/L MW-11 13 / 34 0:5-500 280 34 

0.96 J 390,000 J pg/L MW-11 32 / 34 0.5-500 390,000 __ 7.3 
0.11 J 1,300 J pg/L MW-11 23 / 34 0:5 - 500 1,300 11 
0.62 20 pg/L MW-11 2 / 34 0:5-500 20 1.5 

68 0.2 J 5.1 d pg/L MW-11 2 / 34 0.5-500 5.1 
1.5 
68 

0.15 J 1.3 pg/L MW-05 7 / 34 0:5-500 1.3 12 
0.89 42 pg/L MW-11 6 / 33 0.5 - 500 42 NA 

0:36 J 7 J pg/L MW-11 4 / 3 4  0:5 - 500 7.0 4.8 
0.25 J 1,600 pg/L MW-06 21 / 34 0:5 - 500 1,600 __ 0.11 
0.13 J 52 pg/L MW-16-01 1 1 / 3 4  0.5 - 500 52 230 

1.2 2.2 pg/L MW-01A 2 / 3 4  0.5 - 500 2.2 __ 5j900 
0:58 J 280 pg/L MW-12 1 6 / 3 4  0.5 - 500 280 ' __ 2.9 
0.4 J 1,600 J pg/L MW-12 2 1 / 3 4  0:5 - 500 1,600 0.41 

0.32 J 0.32 J pg/L MW-01A 1 / 3 4  0.5 - 500 0.32 910 
0.49 J 120 pg/L MW-11 10 / 34 0.5 - 500 120 0.24 
0.53 170,000 pg/L MW-11 34 / 34 N/A 170,000 __ 2:0 
0.57 12 J pg/L MW-11 2 / 34 0.5 - 500 12 20 
1.4 85 pg/L MW-11 3 / 34 0.5 - 500 85 20 

0.5 J 860 J pg/L MW-11 22 / 34 0.5 - 500 860 — 0.016 
0.26 0.39 pg/L MW-02A 3 / 34 0.1 0.39 220 

0.49 J 0:49 J pg/L MW-06 1 / 34 0.1-5 0.49 ; 1,100 
7.2 7.2 pg/L MW-14S-01 1 7 34 5 7.2 __ 370 

0.18 1.7 pg/L MW-06 2 / 34 0,1 1.7 __ 0.029 
0.14 2:5 J pg/L MW-06 3 / 3 4  0.1-5 2.5 0.0029 
0.38 2.1 J pg/L MW-06 2 / 34 0:1-5 2.1 — 0.029 
0.17 2.4 J pg/L MW-06 3 / 34 0.1-5 2.4 _ NA 
0.21 2d pg/L MW-06 2 / 34 0.1 -5 2.0 0.29 
1.1 J 2.3 d pg/L MW-11 2 / 34 5 2.3 0.083 
3.7 J 4.4 d pg/L ERT-1-01 2 / 34 5 4.4 ... 4-8 
2.3 J 6.5 pg/L MW-16-01 2 / 3 4  5 6.5 1,800 

0.54 J 0.54 d pg/L MW-06 1 / 34 5 0.54 NA 
0.21 1.7 pg/L * MW-06 2 / 34 0.1 1.7 „ 2.9 

0:096 J 5.5 pg/L MW-06 5 / 34 0.1 5.5 ' — 0.0029 
41 41 pg/L MW-06 1 / 34 5 41 .. 2,900 
11 11 pg/L MW-06 1 / 3 4  5 11 _ NA 

0.38 2:9 pg/L MW-06 2 / 3 4  0.1 2.9 _ 150 
0.29 0:29 pg/L MW-06 1 / 3 4  0.1 0.29 150 
0.11 3.1 d pg/L MW-06 6 / 34 0.1-5 3.1 0.029 
0.16 0.27 pg/L MW-11 3 / 34 0.1 0.27 15 
0.08 6:5 pg/L MW-11 1 2 / 3 4  0.1 - 5 6.5 0.14 

0.076 J 0.076J pg/L MW-06 1 / 2 4  

O
 

CM O
 0.08 — 0.17 

0.13 1.5 pg/L MW-06 2 / 3 4  0.1 1.5 — NA 
0.33 2.3 pg/L MW-06 2 / 3 4  0.1 2.3 110 
0.28 14 pg/L MW-14S-01 4 / 3 4  :  0.05 - 5 14 - 0.26 

Basis 
Potential 

ARAIVTBC 

Value4 

Potential 
ARAR/TBC 

Source 

COPC 
Flag 
(Y/N1 

Rationale for . 
Selection or 

Deletion 
nc NA - N 2 
ca 1 NdDEP MCL Y 1 
ca 80 Federal MCL N 1,4 
ca 80 Federal MCL N 2 
nc NA - N 2,4 
nc 50 NdDEP MCL Y 1 
ca 80 NdDEP MCL Y 1 
nc NA — N 2 
ca 0:2 Federal MCL Y 1 
ca 80 Federal MCL Y 1 
ca 0:05 Federal MCL N 1,4 
nc 600 Federal MCL Y 1 

600 NdDEP MCL Y 5 ! 
ca 75 Federal MCL Y 1' ! 
ca 50 NdDEP MCL Y 1 
ca 2 NdDEP MCL Y 1 
nc 2 NdDEP MCL Y 1 
nc 70 Federal MCL Y 1 
nc 100 Federal MCL Y 1' 
ca 700 Federal MCL Y 1 
nc NA - '  N 2 

'ca 70 NdDEP MCL N 2 
NA — Y 5 

ca 3 NdDEP MCL Y 1. 
ca 1 NdDEP MCL Y 1' 
nc 1,000 Federal MCL N 2 
nc NA - N 2 
nc NA — Y 1 
nc 9 NdDEP MCL Y 1 
nc 30 NdDEP MCL N 2,4 
ca 3 NdDEP MCL Y 1 
ca 1 NdDEP MCL Y 1 
nc 1,000 NdDEP MCL N 2 
nc 1,000 NdDEP MCL Y 1 
ca 2 Federal MCL Y 1 
nc NA - N 2 
nc NA N 2,4 
nc NA - N 2,4 
ca NA - Y 1 
ca 2 Federal MCL Y 1 
ca NA - Y 1 

NA -- Y 5 
ca NA — Y 1 
nc NA - Y 1 
ca 6 Federal MCL N 2 
nc NA - N 2 

NA - N 4,5 
! ca NA •— N 2 

ca NA - Y 1 
nc NA - N 2,4 

NA - N 4,5 
nc NA - N 2 
nc NA - N 2,4 
ca NA •— Y 1 
nc NA — N 2 
ca 300 NJDEP MCL Y 1 
ca 1 Federal MCL N 2,4 

NA - Y 5 
nc NA _ N 2 
nc 0.5 Federal MCL Y 1 



TABLE 2.2 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - SHALLOW ONSITE GROUNDWATER 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAlNFIELD, NEW JERSEY 

IScenario Timeframe; Current/Future=^===^========^=======T| 

Medium: Groundwater I 
[Exposure Medium: Shallow Onslte Groundwater 

Exposure Point CAS Number Chemical Minimum 
Concentration 

Maximum 
Units Location of Detection Range of Concentration Background Minimum 

Concentration Concentration 
Units 

Maximum Frequency Detection Used for Value2 
(Qualifier) _ (Qualifier) Concentration Screening 

Value2 

1,4 40 J Mg/L MW-14S-01 6 / 32 0.05 - 5 40 
0.045 J 190 J pg/L MW-11 20 / 34 0.05 - 5 190 

0.14 2.7 Mg/L MW-11 9 / 3 4  0.05 - 5 2.7 
0.97 J 0.97 J pg/L MW-14S-01 1 / 34 0.05 - 5 1,0 
0.34 J 3.6 J Mg/L MW-12 2 / 31 0.05-5 3.6 

0.065 P 1.3 J M9'L MW-12 4 / 3 4  0.05 - 5 1.3 
0.072 21 J mq/l MW-11 7 / 34 0.05 - 5 21 
0.09 2.2 JN mq/l MW-14S-01 6 / 15 0.1 -0.11 2.2 
0:09 9.8 pg/L MW-11 8 / 31 0.1 -1 9.8 _ 
0:13 36 JN M9/L MW-11 9 / 30 0.1 -1 36 

0.19 J 3.1 JN MQ/L MW-09 4 / 31 ©
 1 O
 

3..1' _ 
0.17 J 8.5 . Mg/L MW-11, 5 / 3 4  0.1-1 8.5 _ 

0.078 J 3.1 NJ M9/L MW-11 5 / 3 4  0.1-1 3.1 _ 
0.19 JN 0.19 JN M9/L MW65 1 / 32 0.1-1 0.19 _ 
0.11 J 5.7 M9/L MW-11 4 / 3 4  0.1-1 5.7 _ 
0.06 5.1 M9/L MW-12 9 / 34 0:05 - 5 5.1 _ 

2.6 N J 2.6 NJ M9/L MW-12 1 / 34 0.05 - 5 2:6 
0.97 JN 11 Mg/L MW-09 2 / 3 4  0.5-5 11 __ 

8.1E-10 J 8:4E-04 Mg/L MW-11 1 3 / 1 3  N/A 8.4E-04 NA 
71.3 J 6:210 Mg/L MW-10 2 6 / 3 4  200 6,210 125 J - 577 

3.5 3:5 Mg/L MW67 1 / 3 4  2 3:5 
0.68 J 829 Mg/L FPW-01 3 4 / 3 4  N/A 829 0.7 J-1.1 
70,6 2,650 Mg/L MW-11 34 / 34 N/A 2,650 899-1,250 
0.2 J 0.23 J Mg/L MW-12 2 / 34 1 0.23 0:089J 

1 16:8 Mg/L MW-04 5 / 34 1 17 
41,200 142,000 Mg/L MW-11 34 / 34 N/A 142;000 i 109,000 
0.34 J 96.8 Mg/L MW-05 j 21 / 34 2 97 ; 0.68 J - 0.69 J 
0.17 J 3.5 Mg/L MW-06 1 4 / 3 4  1 3.5 
0.57 J 80.1 Mg/L MW-09 29 / 34 2 80 0.78 J-2.1 J 
1.1 J 11.6 J M9/L MW-11 4 / 34 10 12 _ 

46.6 J 8,520 pg/L MW-10 31 / 34 100 8,520 500 
0.25 J 33 Mg/L MW-12 22 / 34 1 33 1.4-2 
6,960 24,300 Mg/L MW-09 34 / 34 N/A 24,300 9,170-9;620 
23.4 1,660 Mg/L MW-11 3 4 / 3 4  N/A 1,660 7J-37.8 J 

0:048 J 0.11 J Mg/L MW-04 3 / 3 4  0.2 0.11 0.12 J 
0.32 J 13.5 Mg/L MW-05 32 / 32 1 14 •M. 

1,390 J 9,450 Mg/L MW-07 2 4 / 3 4  5,000 9,450 1,430 J 
0.19 J 0.37 J Mg/L ERT-1-01 2 / 3 4  5 0.37 0.3 J 
0:02 J 0.11 J pg/L MW-04 7 / 3 4  1 0.11 
10:900 59:800 Mg/L MW-02A 34 / 34 N/A 59,800 14,400-15,000 
1,3 J 30 Mg/L MW-12 21 / 34 5 30 3.4 J 
2:5 187 "g/L MW-12 3 4 / 3 4  N/A 187 8.6 J-15.4 J 

Screening 

Toxicity 

Value3 

Basis 
Potential 

ARAR/TBC 

Value4 

Potential 
ARAR/TBC 

Source 

COPC 
Flag 
iy/ni 

Rationale for 
Selection or 

Deletion Within the Boundaries 
of the 

Former CDE Facility -
Top of the Groundwater 

Table 

12672-29-6 
11097-69-1 

319-84-6 
319-85-7 
319-86-8 
58-89-9 

5103-74-2 
72-54-8 
72-55-9 
50-29-3 
60-57-1 

33213-65-9 
1031-07-8 

72-20-8 
7421-93-4 
76-44-8 

1024-57-3 
72-43-5 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

18540-29-9 
7440-48-4 
7440-50-8 
57-12-5 

7439-896 
7739-92-1 
7439-95-4 
7439-96-5 
7487-94-7 
7440-026 
7440-9-7 

7782-49-2 
7440-22-4 
7440-23-5 
744062-2 
7440666 

Aroclor 1248 
Aroclor 1254 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
gamma-Chlordane 
4,4-DDD 
4.4'-DDE 
4,4-DDT 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
2,3,7,8-TCDD Toxic Equivalence (TEQ)5 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

0:034 
0:034 
0.011 
0.037 

NA 
0.061 
0.19 
0.28 
0.20 
0.20 

0.0042 
NA 
NA 
1.1 
NA 

0.015 
0.0074 

18 
5.2E67 
3,700 
1.5 

0.045 
730 
7.3 
1.8 
NA 

0.043° 
1.1 
150 
73" 

2,600 
15c 
NA 
88 

1.1 d 
73° 

NA 
18 
18 
NA 
18 

1,100 

ca 
ca 
ca 
ca 
ca 
ca 
ca 
ca 
ca 
ca 
ca 

ca 
ca 
nc 
ca 
nc 
nc 
ca 
nc 
nc 
nc 

ca 
nc 
nc 
nc 
nc. 
al 

nc 
nc 
nc 

nc 
nc 

nc 
nc 

0.5 
0:5 
NA 
NA 
NA 
0:2 
0:5 
NA 
NA 
NA 
NA 
NA 
NA 
2 

NA 
0.4 
0.2 
40 

3E65 
NA 
6 
5 

2,000 
4 
5 

NA 
100 
NA 

1,300 
200 
NA 
5 

NA 
NA 
2 

NA 
NA 
50 
NA 

50,000 
NA 
NA 

Federal MCL 
Federal MCL 

Federal MCL 
NJDEP MCL 

Federal MCL 

Federal MCL 
Federal MCL 
Federal MCL 
Federal MCL 

Federal MCL 
NJDEP MCL 
Federal MCL 
Federal MCL 
Federal MCL 

Federal MCL 

Federal MCL 
Federal MCL 

NJDEP MCL 

Federal MCL 

Federal MCL 

NJDEP MCL 

Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
N 
N 
Y 
Y 
N 
Y 
Y 
N 
Y 
N 
Y 
Y 
N 
N 
Y 
Y 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 
N 

1 
1 
1 

1,4 
5 
1 
1 
1 
1 
1 
1 
5 
5 

2,4 
5 
1 

1,4 
2 
1 
1 

1.4 
1 
1 
2 
1 

3.5 
1 
1 
2 
2 
1 
1 

3,5 
1 
2 
2 

3,5 
2 
2 

3,5 
1 
2 

Notes 
1 Detection limits are equivalent to reporting limits. 
4 Background concentrations are groundwater data from the upgradient monitoring well, ERT-8. 

Reflional Screenl"9 Levels (RSL) for tapwater from May 2011 (USEPA, 2011a), which are based on either a cancer (ca) risk of one In a million (i.e., 10"6 cancer risk 
,. }, ( .} quotient (HQ) of 1. Consistent with USEPA, Region 2 guidance, RSLs based on non-cancer, effects were reduced by a factor of 10 to represent a target HQ of 0.1. Where a cancer risk-
based RSL was greater than the resultant non-cancer 0.1 HQ-based RSL, the applicable screening toxicity value is the non-cancer based level, 

a'= Screening toxicity value is for Chromium VI. 
b = Screening toxicity value is for free cyanide (CN-). 
c-Screening toxicity vaiueis the drinking water action level (al)of 15 pg/L. 
d = Screening toxicity value is for mercuric chloride and other mercury salts. 
e- Screening toxicity value is for nickel soluble salts. 

4 The potential ARAR/TBC value is the lower of the Safe Drinking Water Act Maximum Contaminant Levels (MCL) (40 CFR Qualifier Codes 
141) and the New Jersey Drinking Water Quality Act MCL (NJAC 7-10-16) , . , ' 
° 2,3,7,8-TCDD Toxic Equivalence (TEQ) represents the sum of dioxirVfuran TEQ and PCB conoeners TEQ J - lndlcates a" estimated value 
NA = Not Available nu run congeners tu P - indicates the pesticide or Aroclor hadia percent difference > 25% between the two 
N/A =• Not Applicable gas chromatograph columns, and the lower of the two results is reported. 

N - indicates presumptive evidence of a compound 

Rationale Codes: 
1 = Maximum concentration exceeds screening toxicity value 
2 = Maximum concentration does not exceed screening toxicity value 
3 = Chemical is an essential nutrient 
4 = Frequency of detection is less than 5% 
5 = No screening toxicity valueevailable 



TABLE 2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Shallow Offsite* South Bound Brook Groundwater 

Exposure Point CAS Number Chemical Minimum Maximum Units Location of Detection Range of Concentration Background: Screening Basis Potential Potential COPC Rationale,for Exposure Point Chemical 
Concentration Concentration 

Units 
Maximum Frequency Detection Used for i Value 2 Toxicity 

Basis 
ARAR/TBC ARAR/TBC Flag Selection or 

(Qualifier) (Qualifier) Concentration Limits1 Screening Value3 Value4 Source (Y/Nl Deletion 
Outside the 71-43-2 Benzene 0.5 0.5 pg/L ERT-2-01 1 / 8  0.5 -10 1 — 0.41 ca 1 NJDEP MCL Y 1 

Boundaries of the 75-25-2 Bromofprm 0.59 1.8 pg/L ERT-5-01 2 / 8 0.5-10 1.8 — 8,5 ca 80 Federal MCL N 2 
Former CDE Facility - 67-66-3 Chloroform 1.1 1.1 pg/L ERT-7-01 1 IB 0.5-10 1 _ 0.19 ca 80 Federal MCL Y 1 

Top of the Groundwater 124-46-1 Dibromochloromethane 0.51 0.51 Pg/L ERT-5-01 1 / 8 0.5 -10 0.5 .. 0.15 ca 80 Federal MCL Y 1 
Table 156-59-2 cis-1,2-Dichloroethene 0.36 J 31 pg/L ERT-2-01 4 / 8 0.5 -10 31 — 7.3 nc 70 Federal MCL Y 1 

1634-04-4 Methyl tert-butyl ether 0.54 330 pg/L ERT-2-01 4 / 8 0.5-10 330 — 12 ca 70 NJDEP MCL Y 1 
127-18-4 Tetrachloroethene 1.9 1.9 pg/t- ERT-2-01 1 / 8 0.5 -10 2 - 0.11 ca 1 NJDEP MCL Y 1 
108-88-3 Toluene 0.32 J 0.52 pg/L ERT-7-01 3 / 8 0.5 -10 1 - 230 nc 1,000 Federal MCL N 2 
79-01-6 Trichloroethene 620 1,800 pg/L ERT-2-01 2 / 8 0.5 -10 1,800 — 2.0 ca 1 NJDEP MCL Y 1 

117-81-7 bis(2-Ethylhexyl)phthalate 1.2 J 2:5 J pg/L ERT-2-01 2 / 8  5 3 - 4.8 ca 6 Federal MCL N 2 
105-60-2 Caprolactam 2.3 J 2.3 J pg/L ERT-6-01 1 / 8 5 2 — 1,800 nc NA _ N 2 
53-70-3 Dlbenzo(a,h)anihracene 24 J 2.4 J pg/L ERT-7-01 1 / 8 0.1 - 5 2.4 _ 0.0029 ca NA _ Y 1 

193-39-5 lndeno(1,2,3-cd)pyrene 0.11 J 0.11 J pg/L ERT-5-01 1 / 8 0.1 0.1 .. 0.029 ca NA — Y 1 
91-20-3 Naphthalene 0.084 J 0.18 pg/L ERT-7-01 2 / 8 0.1 0 — 0.14 ca 300 NJDEP MCL Y 1 

12672-29-6 Aroclor 1248 2 JN 2 JN pg/L ERT-2-01 1 / 8  0.05-0.09 2 — 0.034 ca 0.5 Federal MCL Y 1 
11097-69-1 Aroclor1254 3.1 J 3.1 J pg/L ERT-2-01 1 / 8  0.05 - 0.09 3 - 0.034 ca 0.5 Federal MCL y ! 1 

-• 2,3,7,8-TCDD Toxic Equivalence (TEQ)5 1.5E-07 1.7E-06 pg/L ERT-2-01 2 / 2 N/A 1.7E-06 NA 5.2E-07 ca 3E-05 FederaliMGL Y 1 
7429-90-5 Aluminum 100 J 369 pg/L ERT-2-01 4 / 8 200 369 125 J - 577 3,700 nc NA — N ! ! 2 
7440-38-2 Arsenic 0.85 J 68.8 pg/L ERT-7-01 8 / 8 N/A 69 0.7 J -1.1 0.045 ca 5 NJDEP MCL Y 1 
7440-39-3 Barium 158 8,790 pg/L ERT-2-01 8 / 8 N/A 8,790 899 -1,250 730 nc 2,000 Federal MCL Y 1 ' 
7440-70-2 Calcium 49,250 597,000 pg/L ERT-2-01 8 / 8  N/A 597,000 109,000 NA NA — N 3,5 

18540-29-9 Chromium 0.45 J 0:57 J pg/L ERT-6-01 2 / 8 2-4 1 068 J -0.69 J 0.043 s ca 100 Federal MCL Y 1 
7440-48-4 Cobalt 0.25 J 0.41 J pg/L ERT-2-01 2 / 8 1 -2 0.4 — 1.1 nc NA — N 2 
7440-50-8 Copper 0.72 J 2.8 pg/L ERT-7-01 2 / 8 2-4 3 0.78 J - 2:1 J 150 nc 1:300 Federal MCL N 2 
7439-89-6 Iron 86:9 J 1,870 pg/L ERT-6-01 6 / 6 100 1,870 500 2.600 .nc NA ' - N 2 
7739-92-1 Lead 0.26 J 2.8 pg/L ERT-7-01 5 / 8 1 -2 3 1.4-2 15" al 5 NJDEP MCL N 2 
7439-95-4 Magnesium 5,130 48,900 pg/L ERT-2-01 8 / 6 N/A 48,900 9,170 - 9,620 NA NA _ N 3.5 
7439-96-5 Manganese 34.9 484 pg/L ERT-6-01 8 / 8 N/A 484 7.7-37.8 J 88 nc NA - Y 1 
7487-94-7 Mercury 0.12 J 0:12 J pg/L ERT-2-01 1 / 8 0.2 0,12 0.12 J 1.1 c nc 2 Federal MCL N 2 
7440-02-0 Nickel 0:85 J 11 J pg/L ERT-2-01 5 / 8 1-2 11 — 73 d nc NA — N 2 
7440-9-7 Potassium 1,340 J 5,740 J! pg/L ERT-2-01 5 / 8 5:000 5,740 1,430 J NA NA - N 3,5 

7782-49-2 Selenium 0.97 J 0:97 J pg/L ERT-2-01 1 / 8 5-10 1.0 0.3 J 18 nc 50 Federal MCL N 2 
7440-23-5 Sodium 10,000 47,000 pg/L ERT-2-01 8 / 6 N/A 47,000 14,400 -15,000 NA 50,000 NJDEP MCL N 3,5 
7440-62-2 Vanadium 1.4 J 3:4 J pg/L ERT-6-01 4 / 8 5-10 3 3.4 J 18 nc NA .. N 2 
7440-66-6 Zinc 5 J 20.1 pg/L ERT-7-01 8 / 8 N/A 20 8.6 J -15.4 J 1,100 nc NA - N 2 

Notes 
1 Detection limits are equivalent to reporting limits 
' Background concentrations are groundwater data from the upgradient monitoring well, ERT-8 

3 The relevant screening toxicity values are the USEPA Regional Screening Levels (RSL) for tapwater from May 2011 (USEPA, 2011a), which are based on either a cancer (ca) risk of one in a million 
(i.e., 10"6 cancer risk-level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region 2 guidance, RSLs based on non-cancer effects were reduced by a factor of'10 to represent a 
target HQ.of 0.1. Where a cancerrisk-based RSL was greater than the resultant non-cancer 0.1 HQ-based RSL, the applicable screening toxicity value is the non-cancer based level. 

a = Screening toxicity value is for Chromium VI. 
b = Screening toxicity value is the drinking water action level (al) of 15 pg/L. 
c = Screening toxicity value is for mercuric chloride and other mercury salts, 
d = Screening toxicity value is for nickel soluble salts. 

4 The potential ARAR/TBC Value is the lower of the Safe Prinking Water Act Maximum Contaminant Levels (MCL) (40 CFR 
141) and the New Jersey Drinking Water Quality Act MCL (NJAC 7:10-16). 
0 2.3,7,8-TCDD Toxic Equivalence (TEQ) represents the sum of diexin/furan TEQ and PCB congeners TEQ 
NA = Not Available 

Qualifier Codes: 
J - indicates an estimated value 
N - indicates presumptive evidence of a compound 

Rationale Codes: 
1 = Maximum concentration exceeds screening toxicity value 
2 - Maximum concentration does not exceed screening toxicity value 
3 = Chemicalis an essentialnutrient 
4 = Frequency of detection is less than 5% 
5 = No screening toxicity value available 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC)JN GROUNDWATER - SHALLOW OFFSITE GROUNDWATER, NORTH!OF BOUND BROOK 

CORNELL-DUBILiER ELECTRONICS SUPERFUND SITE, OPERABLE'UNIT 3 
SOUTH PLAINFIELD. NEW JERSEY 

HScenario Timeframe: Cuirent/Future 
Medium: Groundwater 

Exposure Point CAS Number Chemical Minimum Maximum Units Location of Detection : Range of Concentration Background Screening Basis Potential Potential cope Rationale for Exposure Point 
Concentration Concentration 

Units 
Maximum Frequency Detection Used for Value2 Toxicity i 

Basis ARAR/TBC1 ARAR/TBC Flag Selection or 
(Qualifier) (Qualifier) Concentration Limits 1 Scfeenina Value3 I Value 4 Source rv/Ni Deletion 

Outside the 67-64-1 Acetone 2.3 J 230 Mg/L MW-20-01 9 / 16 5-25 230 2,200 nc NA , _ N 2 
Boundaries of the 71-43-2 Benzene 0.21 J 1.8 pg"- MW-20-01 2 / 18 015 - 2.5 1.B . - 0.41 ca 1 1 NJDEPMCL Y ' 1 I 

Former CDEFacility - 75-27-4 Bromodichlofomethane 0.25J 0.7 Mg/L MW-19-01 2 / 18 015-2.5 0:7 _ 0:12 ' ca 80 Federal MCL , Y 1 i 
Top of the Groundwater 67-66-3 Chloroform ! 0.68 3 MQ/L MW-13-01 5 / 16 015 - 2.5 3 0.19 f ca 80 1 FederalMGL Y 1 

Table 75t34T3 1,1-Dlchloroethane 0.16 J 0:28J pg/L MW-1301 2 / 16 015 - 2.5 0.28 - 2.4 ca 50 ' NJDEPMCL N 2 
75t35-4 • 1,1-Dichloroethene ' 0:53 2:2 pg"- MW-19-01 4 / 16 0:5-2.5 22 - 34 nc 2 ' | NJDEP MCL N 2 ' 

156-69-2 cis-1,2-Dlchloroethene | 0.32 J 110 pg«- MW-20-01 12 / 16 0:5-2.5 110 - 713 i nc 70 : Federal MCL Y 1 
1634-04-4 Methyl tert-butyl ether 0.1 J 4.4 J pgfl- MW-20-01 7 / 16 0:5 - 2.5 4:4 .. 12 ca 70 NJDEPMCL*! N 2 

75-09-2 Methylene chloride 0.28 J 3.3J pg"- MW-13-01 2 / 16 0:5-2.5 3:3 - 4.6 , ca 3 NJDEP MCL I N 2 
127-18-4 Tetrachloroethene { 0.19 j 0:81 pg/L ERT-4-01 3 / 16 .0:5-2.5 0.81 0111 ! ca 1 , NJDEP MCL Y 1 i 
108-88^3 Toluene i 0.25 J 27 pg/L MW-13-01 9 / 16 0:5-2.5 27 0.66 - 33E 230 ! nc 1,000 I Federal MCL N 2 
71-55-6 1,1,1-Trichloroethane 0.273 0:41 J wg/L MW-19-01 2 / 1 6  0:5 - 2.5 0:4 - 910 i nc 30 NJDEP MCL ! N 2 
79-01-6 Trichloroethene ; 0.43 J 310 pg"- ERT-4-01 14 / 16 0:5-2.5 310 0:29 j - 0.54 2:0 ca 1 NJDEP MCL Y 1 
75-01-4 Vrnyfchlorjde 5 0.36 J 0.36J pg/L MW-13-01 1 / 16 0:5 - 2.5 0.36 0:016 ' ca ^ 2 : Federal MCL : Y 1 

191-24T2 Benzo(g,h,i)peryiene ! 0.098 J 0.098 J pg/L MW-19-0.1 1 / 16 0.1 0.098 - NA NA l __ Y 5 
| 117-61-7 bls(2-Ethylhexyt)phthalate 5.2 5:2 pg/L ERT-4-01 1 / 1 6  5 5.2 3.2 J-6.8 4.8 ca 6 Federal MCL ! Y 1 

105-60r2 Caproiactam ; 2.5 J 30 pg/L MW-23-01 3 / 16 5 30 - 1800 ! ^ NA i „ N 2 
i 193-39-5 lndeno(1,2,3-cd)pyrene 0.11 J 0:15 pg'L MW-20-01 3 / 16 011 0.15 0.029 i ca NA • .. Y 1 
] 91-20r3 Naphthalene ; 0.1 0:16 pg/L MW-13-01 2 / 16 0:1 0.16 _ 0.14 i 08 300 NJDEPMCL 1 Y 1 

.12672-29-8 Aroclor1248 0.45 J 1.2 pg/L MW-20-01 2 / 16 0.01-0.1 1.2 - 0.034 ! ca 0.5 FederalMCL 1 Y 1 
I 11097-69-1; Aroclor 1254 0.036 J 1 J pg'L MW-20-01 2 / 15 0101 -0.1 1 3.8 J - 5.4 J 0.034 i ca 0.5 FederalMCL | • Y 1 

316-85-7 beta-BHC 0.35 0.35 pg'L MW-20-01 1 / 16 0.05 - 0.056 0.35 0;087 J • 0.09 J 0:037 i ca NA __ Y 1 
319-86* . delta-BHC ! 0.42 0:42 pg'L MW-20-01 1 / 14 0.05-0.056 0.42 ... NA ca NA i Y 5 
72-54-8 4,4'-DDD 0.11 JN 0.76 NJ pg'L MW-20-01 2 / 6 0.1 - 0.11 0.76 0.2 J - 0.25 J 0:28 : ca NA _ ! y 1 
72-55-9 4,4'-DDE 0.75 J 0.75:J pg'L MW-20-01 1 / 16 0.1 -0.11 0.75 _ 0:20 . ca NA - S Y 1 
50-29-3 4,4'-DDT i 0.16 1.5 J pg'L MW-20r01 2 / 16 0.1-0.11 1.5 0.41 - 0.53 0:20 i 03 NA .. Y 1 

5103-74-2 gamma-Chlordane ; 0.03 J 0.03 J pg'L MW-23-01 1 / 16 0.05 - 0.056 0.03 _ 0:19 : 03 ' 0.5 NJDEPMCL N 2 
76-44-8 Heptachtor 0.2 0:2 pg'L MW-20-01 1 / 16 0.05 - 0.056 0:2 - . 0:015 ; ca 0.4 Federal'MCL Y 1 

- 2,3;7.8-TCDD Toxic Equivalence,(TEQ) 5 • 4.0E-08 4 OE-08 pg'L MW22-01 1 / 2 N/A 40E-08 'NA 5.2E-07 ' ca • 3E-05 Federal MCL N 2 
7429*0-5 Aluminum \ 28.3 J 1,820 pg'L MW-13-01 5 / 15 200 1,820 84.8 J-577 3,700 nc ( NA „ N 2 
7440-36-0 Antimony 0.51 J 2:2 pg'L MW-13f01 2 / 16 2 2.2 _ 1.5 nc ; 6 FederalMCL Y 1 
7440-36-2 Arsenic 0.75 J 180 pg'L MW-20-01 1 6 / 1 6  N/A 180 0.45 J -10.9 0:045 ca I 5 NJDEP'MCL Y 1 
7440-39-3 Barium 24.3 556 pg'L MW-2061 16 / 16 N/A :556 7612 -1,780 J 730 nc | 2,000 FederalMCL N 2 
7440-41-7 Beryllium 0.45 J 0.45 J pg'L MW-13-01 1 / 16 6.45 0:069 j 7.3 nc : 4 FederaliMCL N 2 
7440-43-9 Cadmium 0104 J 0.3 J pg/L MW-13-01 5 / 18 1 0.3 0.-19,J 1.8 nc ; 5 FederalMCL N 2 
7440-70-2 Calcium 29,500 194,000 pg/L ERT-3-01' 16 / 16 N/A 194,000 40:700-127,000 NA NA — N 3,5 

18540*9-9 Chromium 0.11 J 3:5 pg'L MW-13-01 7 / 16 2 3.5: 0:13 J - 0:75 J 0:043a ; c8 ' 100 FederaliMCL Y 1 
7440-48-4 Cobalt 0.13 J 1.4 pg'L MW-13-01 6 / 16 1 1.4 0:044 J - 0:49 J1 1.1 ' ric NA .. Y 1 
7440-50-8 Copper 0:58 J 69.9 pg'L MW-21-01 1 4 / 1 6  2 70 0157 J - 3:5 150 nc ; 1,300 FederaliMCL N 2 

57-12-5 Cyanide 1 J 19.9 pg'L MW-23-01 4; / 16 10 3:8 ... 73 h ; nc ; 200 FederalMCL N 2 
7439-89-6 Iron 14.8 J 1,220 pg'L . MW-13-01 11' / 16 100 1,220 33:7 J-500 2,600 i nc NA N 2 
7739-92-1 Lead 0:42 J 20.9 pg'L MW-21-01 15 / 16 1 21 0173 J-3.7 15c ! at 5 NJDEPMCL Y 1 
7439-95-4 MagnOsium 1,160 J 46,100 pg/L MW-19-01 1 6 / 1 6  N/A 46.100 9;170 - 22,300 NA NA N 3,5 
7439-96-5 Manganese 1.2 1,580 J pg«-, : MWr20*1 16 / 16 N/A 1,580 0.32 J - 37.8 J 88 , nc NA .. , Y 1 
7440-02-0 Nickel 0:35 J 5 J pg/L MW-20-01 14 / 16 1 5:0 0:37 J-2.1 73 d nc NA „ N 2 
7440-9-7 Potassium 1,390 J 27.800 pg/L MW-13-01 16 / 16 N/A 27,800 971 J - 2,210 J NA !NA N 3,6 

7782-49-2 Selenium 0:68 J 1.7 J pg/L ERT-4-01 4 / 16 5 1.7 0.3 J - 0.72 J 18 I nc 50 FederaliMCL N 2 
7440-23-5 Sodium 10,300 691,000 pg/L ; MW-20-01 16 ./ 16 N/A 691600 8,980 -15600 NA 50,000 NJDEPMCL i N 3,5 
7440-62-2 Vanadjum 1.4 J 20.5 pg/L ! MW-13-01 13 / 16 5 20.5 1.8 J - 8.8 18 I nc NA Y 1 
7440-66-6 Zinc 5:2 74.3 MW-21-01 16 / 16 N/A 74:3 6.4 J-3417 J 1,100 ; nc NA -- i N 2 

Notes 
1 Detection limits are: equivalent to reporting limits. 
4 Background concentrations are groundwater data from the upgradient monitoring well, ERT-8 

3 The relevant screening toxicity values are theUSEPARegtonal Screening Levels (RSL) for tapwater from May 2011 (USEPA, 2011a), which are based on either a cancer (ca) risk of one in a;niaiion 
(i.e., KT6 cancer risk level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region;2 guidance. RSLs based on non-cancer effects were reduced bya factorof 10 to represent a 
target HQ of 0.1. Where a cancer risk-based RSL was greater than the resultant non-cancer 0.1 HQ-based RSL. the applicable screening toxicity value is the non-cancer based level. 

a = Screening toxicity value is for Chromium VI. 
b - Screening toxicity value is for free cyanide (CNT). 
c -Screening toxicity value is the drinking water actionlevel (al) of 15 pg/L. 
d s Screehing toxicrty value is for nickel soluble salts. 

4 The potential ARAR/TBC value is tee lower of the Safe Drinking Water Act Maximum Contaminant Levets;(MCL) (40CFR 
141) and tee New Jersey Drinking Water Quality Act MCL (NJAC 7:10-16). 
8 2,3,7,8-TCDD ToxicEquiyalence (TEQ) represents the sum of dioxin/furan TEQ and PCB congeners TEQ. 
NA = Not Available 

Qualifier Codes: 
J - indicates an estimated value 
N - indicates presumptive evidence of a compound 

Rationale Codes: 
1= Maximum concentration exceeds screening toxicity value 
2 = Maximum concentration does not exceed'screening toxicity value 
3 = Chemical is an essential nutrient 
4 = Frequency of detection is less than'5% 
5 = No screening toxicity value available 



TABLE 3.1 

EXPOSURE POINT CONCENTRATION SUMMARY - ENTIRE AQUIFER 

REASONABLE MAXIMUM EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUNO SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELO, NEW JERSEY 

Scenario Timeframe: Current/Future 
lJ-ULJ 1 

Medium: Groundwater 
[Exposure Medium: Entire Aquifer 

Exposure Point Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Potential Concern Mean1 . Concentration2 

(Distribution) 

Concentration 

(Qualifier) 
Value Units Statistic Rationale 

Within and Outside the Benzene pg/L 1.8 0.72 (NP) 24 0;72 pg/L 95% KM (BCA) UCL PotentialUCL to use from ProUCL v4.1.Q0 
Boundaries of die Bromodichloro methane MB/L 0.54 0.41 (NP) 1i7 0.41 W)/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 

Former COE Facility - Ctiloro benzene (jgft; 11 3.7 (NP) 65 3.7 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL V4.T.00 
-Process or Tap Water Chiorofofm MQ'L 3.3 | 2.8 (NP) 150 J 2.6 pgfl. 95% KM (BCA) UCL Potential UCL to use from ProUCL V4.1.Q0 

Dtbromochioro methane ligfl 0.41 0.34 (NP) 1.2 0.34 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
i ̂ -Dichioro benzene ligfl- 6.8 2.1(NP) 56 2.1 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1:00 
1,3-Oichlorobenzene ligfL 11 55 (NP) 120 55 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
1,4-Dichlorobenzene |ig/L 14 5.0 (NP) 110 5.0 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
1,1-Dichloroethane liQfl- 1-1 : 0.70 (NP) 26 J 0.70 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
1 2-Dichtofoethane M9/L 1.2 0.56 (NP) 15 0.56 pgfl. 95% KM (1) UCL Potential UCL to use from ProUCL V4.1.00 
1,1-Dichloroethene MO'L 8.5 j 5:7 (NP) 280 J 5.7 pg/L 95% KM (BCA) UCL < Potential UCL to.use from ProUCL v4.1.00 
cis-1 |2-Dichloroethene US'L 4,407 14,139 (NP) 39o;oooj 14,139 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
trans-1,2-Dichloroethene aafl- 52 61 (NP) 1,300 J 61 P8/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
Methyl tert-butyl ether 119"- 10 13 (NP) 330 ; l ' 13 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1:00 
Methylene chloride MOt 1.3 0.50 (NP) 7 J 0.50 pgft- 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
Tetrachtoroethene (ign. 20 36 (NP) 1,600 36 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1:00 
1,2,3-Trichtorobenzene B9"- 19 8.5 (NP) 280 8.5 pgft. 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1:00 
1 ,2,4-Trichlorobenzene MQB- 89 58 (NP) 1,600 J 58 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
1,1.2-Trichloroethane llflfl. 10 3.9 (NP) 120 3.9 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4:1.00 
Triehkwoethene \ MB"- 2,444 7,041 (NP) 170,000 7,041! pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4;1:00 
Vinyl chloride lig/l 74 53 (NP) : 860 J 53 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL y4.1.00 
bis(2-Ethylhexy1)phthalate lign. 14 5.7 (NP) 26 5.7 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
Dibenzo(a,h)anthracene - VQfi- 0.38 0.17 (NP) 5.5 0.17 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
(ndeno(1,2,3-cd)pyrene llfl/L 0.24 0.14 (NP) 3.1 J 0.14 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
Naphthalene W/l. 0.64 0.34 (NP) 14 J 0.34 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
Total PCB Aroctors ligfl- 5.1 4.4 (NP) 81 4.4 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4i1:00 
gamma-ChJordane vglt 26 11 (NP) 370 J 11 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
4,4-ODD pg/L 139 160 (NP) 1,800 NJ 160 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
4,4'-DDE Bflfl 111 48 (NP) 1.600 J 48 pg/L 97.5% KM (Chebyshev) UCL PotentialUCL to use from ProUCL v41.00 
4,4'-DDT lig/L 205 120 (NP) 4,000 J 120 pg/L , 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL y4.1.00 
Heptachlor ligd 27 9.7 (NP) 300 9.7 pg/L ; 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL V4.T.00 
2.3.7.8TCDD Toxic Equivalence (TEQ)3 PBiL 5.5E-06 ;2.6E-05 (NP) ' 5.4E-05 i 2.6E-05 pg/L : 99% Chebyshev (Mean. Sd) UCL PotentialUCL to use from ProUCL V4.1.00 
Aluminum lig/L 437 266(NP) 6510 268 pg/L , 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
Arsenic 48 76 (NP) 829 76 pg/L 95% Chebyshev (Mean, Sd) UCL Potential UCL to use from ProUCL V4.1.00 
3arium MflB- 325 544 (NP) 8,790 544 pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4:T.OO 
Cadmium ua'u 1;3 0.56 (NP) 16.8 0.56 pg/L 1 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.0Q 
Chromium van- 2.8 2.3 (NP) 96.8 2.3 pg/L : 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
Cobalt agn. 0.56 0.42 (NP) 6.6 0.42 pg/L ' 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1:00 
ron v&- 751 536 (NP) 8,520 538 pg/L 95% KM (BCA) UCL 1 Potential UCL to use from ProUCL v4.1:00 

.ead wfl. 2.6 N/A 32.9 2.6 pg/L i 
Arithmetic average concentration, , 

including 1/2 reporting limits for noo- , 
detected values 

Per USEPA ALM and IEUBK Model for Lead in 
Children guidance 

Manganese aa'L 206 319 (NP) 2.020 319 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1-.00 
Vanadium MB"- 7;e 7 4 (NP) 30 7.4 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1:00 

Notes 
' The arithmetic mean of detected concentrations only is presented 
'The 95% Upper Confidence Level (UCL) on the arithmetic average concentration (Le„ the 95% UCL concentration) was calculated using ProliCL version 4.1.01 
4 Represents the sum of dkwn/faran TEQ and PCB congeners TEQ. 95% UCL concentration was calculated using detected concentrations only. 
NfA s Not Appticabie 

Qualifier Codes: 
Data Distribution Codes; j - indicates an estimated value 
NP - Nonparametric; data follow no discernible distribution N - indicates presumptive evidance of a compound 



TABLE 3.2 
EXPOSUREPOINT CONCENTRATION SUMMARY - SHALLOW ONSITE GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Shallow Onsite Groundwater 

Exposure Point Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Potential Concern Mean' Concentration2 
(Distribution) 

Concentration 

(Qualifier) 
Value Units Statistic Rationale 

Within the Boundaries Benzene pg/L 27 3.0 (NP) 24 3.0 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL V4.1.00 

of the Chlorobenzene pg/U 19 17 (NP) 65 17 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
FoimerCDE Facility - Chloroform gg/L 3.5 2:8 (NP) 19 28 pg/L 95% KM (t) UCL PotentialUCL to use from ProUCL V4.1.00 

Excavation 1,2-Dibromo-3-chloropropane pg/L 0.13 0 08 (NP) 0:39 J 0.08 pg/L 95% KM (t) UCL , Potential UCL to use from ProUCL v4.1.00 

Dibromochloromethane Mfl/L 0.82 0.55(NP) 1.2 0.55 pg/L 95% KM (t) UCL PotentialUCL to use from ProUCL v4.1.00 
1,2-Dichloro benzene M9/L 7.9 7 2 ( N P )  56 7.2 pg/L 95% KM (t) UCL ; Potential UCL to use from ProUCL v4.1.00 
1,3-Dichlorobenzene pg/L 14 14 (NP) 120 14 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
1,4-Dichlorobenzene pgfl. 23 19 (NP) 110 19 pg/L 95% KM (t) UCL ' Potential UCL to use from ProUCL v4.1.00 
1,1-Dichloroethane pgfl- 3.1 2:9 (NP) 11 2.9 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
1,2-Dichloroethane pg/L 3.3 4.6 (NP) 15 4.6 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
1,1-Dlchloroethene pg/L 28 68 (NP) 280 J 68 pg/L 97:5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
cis-1,2-Dichloroethene pg/L 21,780 139,569 (NP) 390,000 J 139:569 pg/L 99% KM (Chebyshev) UCL Potential UCL to use from ProUCL V4.1.00 
trans-1,2-Dichloroethene pg/L 137 581 (NP) 1,300 J 581 pg/L 99% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
Ethylbenzene pgfl. 10 11 (NP) 20 11 pg'L 99% KM (Chebyshev) UCL Potential UCL to use ftom ProUCL v4.1.00 
Methyicydohexane pg/L 11 5.9 (NP) 42 59 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
Methylene chloride pgfl. 2.1 7 (NP) 7 J 7 pg'L 95% KM (BCA) UCL Potential UCL to use from ProUCL V4.1.00 
Tetiachloroethene , gg/L 98 535 (NP) 1,600 535 pg/L 99% KM (Chebyshev) UCL Potential UCL to use from ProUCL V4.1.00 
1,2,3-Trichlorobenzene gg/L 30 74 (NP) 280 74 pg/L 97:5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
1,2,4-Trichlorobenzene pgfl. 144 179(NP) 1.600.J 179 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
1,1,2-Trichloroethane ggt 18 14 (NP) 120 14 pg/L 95%'KM (t) UCL Potential UCL to use from ProUCL y4.1.00 
Trichloroethene pg/L 11,107 23,103 (G) 170,000 23,103 pg/L 95% Adjusted Gamma UCL ' Potential UCL to use from ProUCL v4.1.00 
o-Xylene pg/L 29 38 (NP) 85 38 pg/L 99% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
Vinyl chloride pg/L 139 158 (NP) 860 J 158 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
Benzo(a)anthracene gg/L 0.94 0.61 (NP) 1.7 0:61 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
Benzo(a)pyrene pg/L 0.95 0:35 (NP) 2.5 J 0.35 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.T.00 

Benzo(b)fluoranthene pg/L 1.2 N/A 2.1 J 2.1 pg/L Maximumdetected ProUCL output indicates N/A (number of 
detected data is not adequate enough) 

Benzo(g,h,i)perylene pg/L 0.95 0.37 (NP) 2.4 J 0:37 pg/L 95% KM(t)UCL PotentialUCL to use from ProUCL V4.1.00 
Benzo(k)fluoranthene pg/L 1.1 0.72 (NP) 2 J 0.72 pg/L : 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 

1,1-Biphenyl pg/L 1.7 2.7 (NP) 2.3 J 2.7 pg/L Maximumdetected Recommended UCL exceeds maximum 
detected concentration 

Dibenzo(a,h)anthracene pg/L 1.2 1.4 (NP) 5.5 1.4 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL V4.1.00 
lndeno(1,2,3-cd)pyrene pg/L 0.64 0.38 (NP) ; 3.1 J 0:38 pg/L i 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
Naphthalene pg/L 1.3 2.0 (NP) 6.5 2.0 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
Phenanthrene pg/L 0.82 0.52 (NP) 1.5 0:52 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 



TABLE 3:2 
EXPOSURE POINT CONCENTRATION SUMMARY - SHALLOW ONSITE GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTRPLAINFIELD, NEW JERSEY 

Scenario "Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Shallow Onsite Groundwater 

Exposure Point Chemicalof Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Potential Concern Mean1 Concentration 2 

(Distribution) 

Concentration 

(Qualifier) 
Value Units Statistic Rationale 

Within theBoundaries Total PCB Aroclors pg/L 10 12 (NP) 81 12 P9/L 95% UCL concentration 95% KM (BCA) UCL 
of the alpha-BHC Pfl/L 0.75 0.49 (NP) 2.7 0.49 pg/L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4:1.00 

Former CDE Facility - della-BHC M8/L 2.0 1.4 (NP) 3,6'J 1.4 . pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4:1.00 
Excavation gamma-BHC pg/L 0.58 0.20 (NP) 1.3 J 0.20 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 

gamma-Chlordane pg/L 4.5 2.2 (NP) 21 J 2.2 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
4,4'-DDD pg/L 0.67 0.59 (NP) 2.2 JN 0.59 P9/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
4,4'-ODE pg/L 2.5 1.3 (NP) 9.8 1.3 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
4,4'-DDT pg/L 68 4.4.(NP) 36'JN 4.4 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
Dieldrin pg/L 0.96 0.47 (NP) 3.1 JN 0.47 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
Endosulfanll pgfl- 3.1 11 (NP) 8.5 1.1 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
Endosultan sulfate pg/L ! 1-2 0.45; (NP) 3.1 NJ 0.45 pg/L 95% KM (t) UCL Potential. UCL to use from ProUCL v4.1.00 , 
Endrin aldehyde pg/L 2.5 0.77(NP) 57 0.77 pg/L 95% KM (t) UCL Potential UCL to use from PtoUCL v4.1.00 
Heptachlor pg/L 1.7 0.87 (NP) 5.1 0.87 pg/L 95% KM (t) UCL Potential UCL to use from PtoUCL y4.1.00 
2,3,7,8-TCDD Toxic Equivalence (TEQ)3 pg/L . 1.8E-05 7.1E-05 (NP) 5.4E-05 5.4E-05 pg/L Maximum detected Recommended UCL exceeds maximum 1 

detected concentration 
Aluminum pg/L 755 1,842 (NP) 6.210 1,842 pg/L 95% UCL concentration 97.5% KM (Chebyshev) UCL 
Arsenic pg/L i 34 140 (NP) 829 140 pg/L 95% UCL concentration 95% KM Chebyshev (Mean,Sd) UCL i 
Barium pg/L 615 819 (G) 2:650 619 pg/L 95% UCL concentration 95% Approximate Gamma UCL 
Cadmium pg/L 4.2 3:3 (NP) 17 3:3 pg'L 95% KM (BCA) UCL Potential UCL to use from ProUCL v4.1.00 
Chromium pg'L 10 29 (NP) 97 29 pg/L 95% UCL concentration 97:5% KM (Chebyshev) UCL 
Cobalt pg/L 1.0 0:93 (NP) 3.5 0:93 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00 
Iron pg/L 1,306 2,731 (NP) 8,520 2,731 pg/L 95% UCL concentration 95% KM (Chebyshev) UCL 

Lead pg/L 4.1 N/A 33 3.0 pg/L 
Arithmetic average concentration,. 

including 1/2 reporting limitsfor nor 
detected values 

Per USEPA ALM and lEUBK Model foriLead 
in Childrenguidance 

Manganese pg/L 467 665(G) 1,660 665 pg/L 95% Approximate Gamma UCL ! Potential UCL to use from PtoUCL V4.1.00 
Vanadium pg/L 7.7 7.8 (NP) 30 7.8 uta 95% UCL concentration 95% KM (Percentile Bootstrap) UCL 

Notes 
' The arithmetic mean of detected concentrations only is presented. 
' The 95% Upper Confidence Level (UCL) on the arithmetic average concentration (i.e., the 95% UCL concentration) was calculated using ProUCL version 4.1.00. 
* Represents the sum of dioxin/furan TEQ and PCB congenere TEQ. 95% UCL concentration was calculated using detected concentrations only. 
N/A = Not Applicable 

DataDistribution Codes: 
G = Gamma or Approximate Gamma 
NP = Nonparametric; data follow no discernible distribution 

Qualifier Codes: 
J - indicates an estimated value 
N - indicates presumptive evidence of a compound 



TABLE 3:3 

EXPOSUREiPOINT CONCENTRATION SUMMARY - SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK 

REASONABLE MAXIMUMEXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Shallow Offsite Groundwater, South of Bound Brook 

Exposure Point Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Potential Concern Mean 1 Concentration 2 

(Distribution) 

Concentration 

(Qualifier) 
Value units Statistic Rationale 

Outside the Boundaries 
of the Benzene pg/L N/A N/A 0.5 0:5 pg/L Maximum detected Data set consists of only one distinct 

detected value. 
Former GDE Facility -

Excavation Chloroform P9/L N/A N/A 1.1 1.1 pg/L Maximum detected Data set consists of only one distinct 
detected value. 

Dibromochloromethane pg/L N/A N/A 0:51 0.51 pg/L Maximumdetected Data.set consists of only one distinct 
detected value. 

cis-1,2-Dichloroethene pg/L 15 17 (NP) 31 17 pg/L 95% KM (t) UCL , Potential UCL to use from ProUCL v4.1.0Q. 
Methyl tert-butyl ether pg/L 163 190(NP) 330 190 pg/L 95% KM (t) UCL ! Potential UCL to use from ProUCL V4.1.00. 

jTetrachloroethene pg/i- N/A N/A 1.9 1 9  pg/L iMaximum, detected Data set consists of only one distinct 
detected value. 

Trichloroethene pg/L 1,210 1,137 (NP) 1,800 1,137 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1.00' 

Dibenzo(a,h)anlhracene pg/L N/A N/A 2.4 J 2.4 pg/L Maximumdetected Dataiset consistsof only one distinct .-
detected value. 

lndeno(1,2,3-cd)pyrene pg/L N/A N/A 0.11 J 0.11 pg/L Maximum detected Data set consists of only one distinct 
detected value: 

Naphthalene pg/L 0.13 0.013 (NP) 0.16 0,13 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL v4.1:00 

Total PCB Aroclors pg/L 5.1 N/A 5.1 JN 5.1 pg/L Maximum detected Data set consists of only one distinct 
detected value. 

2,3,7,8-TCDD ToxicEquivalence (TEQ)3 pg/L 9.1E-07 N/A 1.7E-06 1.7E4J6 pg/L Maximum detected Data set consistsof two samples. 
Arsenic pgfl- 13 37 (NP) 69 37 pg/L 95% Approximate Gamma UCL Potential UCL touse from ProUCL v4.1.00 
Barium pg/L 2,609 8,292 (NP) 8,790 8,292 pg/L 95% Chebyshey (Mean, Sd) UCL Potential UCL to use from ProUCL y4.1.00 

95% KM (t) UCL is greater than the 

Chromium pg/L 0:51 N/A 0.57 J 0.57 pg/L Maximum detected maximum detected concentration. Bootstrap pg/L pg/L Maximum detected 
methods are not reliableTor data sets with 

only two distinct detected values. 
Manganese Ud/L 213 324 (NP) 484 324 UO/L 95%:Studenfs-t UCL Potential UCL to usefrom ProUCL V4.1.00 

Notes 
' The arithmetic mean of detected concentrations only is presented. 
'The95% Upper Confidence Level (UCL) on the arithmetic average concentration (i.e., the 95% UCL concentration) was calculated using ProUCL version 4.1.00. 
J Represents the sum of dioxin/furan THQ and PCB congeners TEQ. 
N/A = Not Applicable 

Qualifier Codes: 
J - indicates an estimated value 
N - indicates presumptive evidence of a compound 



EXPOSURE POINT CONCENTRATION SUMMARY - SHALLOW OFFSiTE GROUNDWATER; NORTH OF BOUND BROOK 
REASONABLE MAXIMUM EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, HEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Shallow Offsite Groundwater, North of BoundBrook 

Exposure Point Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration 
Potential Concern Mean1 Concentration2 

(Distribution) 

Concentration 

(Qualifier) 
Value Units Statistic Rationale 

Outside the Benzene 1.0 1 ̂  (NP) 1.8 1.2 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 
Boundaries of the Bromodichloromethane Mfl/L 0.48 0:35 (NP) 0.7 0:35 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 

Former CDE Facility - Chloroform ug/L 1.B 1.4 (NP) 3 1 4  pg/L 95% KM (1) UCL Potential UCL to use from ProUCL v4.1.00 
Excavation cis-1,2-Dichloroethene M9/L 22 49 (NP) 110 49 • pg/L 95% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 

Tetrachloroethene Mfl/L 0.43 0.38 (NP) 0.81 0:38 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
Tifchloroethene 42 237 (NP) 310 237 pg/L 99% KM (Chebyshev) UCL Potential UCL to usefrom ProUCL V4.1.00 

Vinyl chloride pg/L 0.36 N/A 0.36 J 0.36 pg/L Maximum detected Data set consists of only one distinct detectec 
value. 

Benzo(g,h,i)perylene pg/L 0.098 N/A 0.098 J 0:098 pg/L Maximum detected Data set consists of only one distinct detectec 
value. 

bis(2-£thylhexyl)phlhalate pg/L 5.2 N/A 5.2 5.2 pg/L Maximum detected Data set consists of only one distinct detectec 
value. 

lndeno(1,2,3-cd)pyrene pg/L 0.14 0.12 (NP) 0.15 0:12 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
Naphthalene pg/L 0.13 0.11 (NP) 0.16 0.11 pg/L 95% KM (t) UCL Potential UCL to use from ProUCL V4.1.00 
Total PCB Aroclors pg/L 0.00 0.48 (NP) 2.2 0.48 pg/L 95% KM (1) UCL Potential UCL to use from ProUCL v4.1.00 

beta-BHC pg/L 0.35 N/A 0.35 0.35 pg/L Maximum detected Data set consists of only one distinct detectec 
value. 

delta-BHC pg/L 0.42 N/A i 0.42 0.42 pg/L , Maximumdetected Data set consists of only one distinct detectec 
value: 

4,4-DDD pg/L 0.44 N/A 0.76 NJ 0.76 pg/L Maximum detected ProUCL output Indicates data set is too small 
for meaningulTesults. 

4,4'-DDE pg/L 0.75 N/A 0.75 J 0.75 pg/L Maximum detected Data set consists ofonly one distinct detectec 
value. 

4i4'-DDT pg/L 0.83 0.98 (NP) 1.5 J 0.96 pg/L 97.5% KM (Chebyshev) UCL Potential UCL to use from ProUCL v4.1.00 

Heptachlor pg/L 0:2 N/A 0.2 0:2 pg/L Maximumdetected Dataset consists of only one distinct detectec 
value. 

Antimony 

Arsenic 
Chromium 
Cobalt 

pg/L 

pg/L 
pg/L 
pg/L : 

2:2 

52 
1.1 
0:41 

N/A 

107(G) 
1.2 (NP) 
0.43 (NP) 

2.2 

180 
3.5 
1.4 

2.2 

107 
1.2 
0.43 

pg/L 

pg/L 
pg/L 
pg/L 

Maximumdetected 

95% Approximate Gamma UCL 
95% KM (t) UCL 
95% KM (t) UCL 

ProUCL output indicates data set is too small 
for meaningul results. ' 

Potential UCL to use from ProUCL v4:1.00 
Potential UCL to use from ProUCL v4.1.00 

: Potential UCL to use from ProUCL v4.1.00 

_ead pg/L 3.5 N/A 20.9 ' 3.3 pg/L 
Arithmetic average concentration,, 

including 1/2reporting limits for nor 
detected values ; 

Per USEPA ALM and IEUBK Model for Lead 
in Chltdrenguidance 

• 

Manganese 
Vanadium 

pg/L 
uo/L 

242 
6.9 

587(G) 
8.4.(NP) 

1,580: J 
20.5 

587 
8.4 

pg/L 
pa/L 

95% Adjusted Gamma UCL 
95% KM fBCA) UCL 

Potential UCL to use from ProUCL v4.1.00 
Potential UCL to usa from ProUCL V4.1.00 

Notes 
1 The arithmetic mean of detected concentrations only is presented. 
'The 95% Upper Confidence Level (UCL) on the arithmetic average concentration (i.e„ the 95% UCL concentration) was calculated using ProUCL version 4.1.00. 
N/A = Not Applicable 

Data Distribution Codes: 
G = Gamma or Approximate Gamma 
NP = Nonparametric; data follow no discernible distribution 

Qualifier Codes: 
J - indicates an estimated value 
N - indicates presumptive evidence of a compound 



TABLE 4.1RME 
VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

REASONABLE MAXIMUMEXPOSURE 
CORNELL-DUB1LIER-ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH'PLAIN FIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium; Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 
Code 

Parameter Definition Value Units Rationale/ 
Reference 

Exposure Equation/ 
Model Name 

(1) 
Dermal Commercial / Industrial Adult Process Water CW Chemical Concentration in Groundwater See Table 3:1 mg/L - Dermally Absorbed Dose (DAD) (mg/kg-day) = 

Worker AF1 

DA*« 
Apportionment Factor 1 (for VOCs) 
Absorbed dose per event 

0.9 
Chemical-specific 

unitless 

mg/enr-event 

USEPA, Region 2 
USEPA, 2004 

DA^x EV x ED x EF x SA x 1/BW x l/AT 

FA Fraction Absorbed Water Chemical-specific i unitless See Table E-7 where for organic chemicals: 
Kp Permeability Coefficient Chemical-specific1 cm/hour See Table E-7 
SA Skin Surface Area Available for Contact 3,300 cm2 USEPA, 2002b Absorbed Dose per Event (DVV<M) (mg/enr-eveot) -

tau-event Lag time per event Chemical-specific hours/event See Table Er7 If t-event < t*, themD^Va* - 2FA x KpxCWx AFl(VOCs only)xCF x SQRT((6 x tau-event x t-cvcntypi} 
t-event Event Duration 8 hours/event (2) or. 

t* 

B 

Time to reach steady-state = 2.4 x tau-even 

Ratio of permeability coefficient of a 

Chemical-specific 

Chemical-specific 

hours 

unitless 

See Table E-7 

See Table E-7 

If«vem> t*, then: DA,o* = FA x Kp x CW x AF!(VOCs only)xCF XI{(t-evepl/(l + B)) + 2 x tau-event x 
((1 + (3 x B) + (3 x B x B)Vd + B)!)l 

EV Event Frequency 1 events/day USEPA, 2002b and where for inorganic chemicals: 
EF Exposure Frequency 250 days/year USEPA, 2002b 
ED Exposure Duration 25 years USEPA, 2002b DA^en,^ Kp x CW x t-event x CF 
CF Volumetric Conversion Factor for Water 0.001 L/cm} -

BW Body Weight 70 KG USEPA. 2002b 
AT-N Averaging Time (Non-Cancer) 9,125 days - -

AT-C Averarrine Time (Cancer) 25350 davs 

Notes 
(I) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix 



TABLE 4.2RME 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

CORNELL-DUB1L1ER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

Model Name 

(1) 
Inhalation Commercial / Industrial Adult Workplace Air ! ! CA Chemical Concentration in Air See Table E-l pg/m3 See Appendix E Exposure Concentration (EC) (pg/m3) = 

Worker ET Exposure Time 8 hours/day (2) (CA x ET x EF x ED)/AT 
EF Exposure Frequency 250 days/year USEPA, 2002b 
ED Exposure Duration 25 years USEPA,2002b 

AT-N Averaging Time (Non-Cancer) 219,000 hours; USEPA, 2009a 
AT-C Averaging Time (Cancer) 613,200 hours - -

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E 
(2) Professional judgment 



TABLE 4.3RME 
VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Shallow Groundwater 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 
Code 

Parameter Definition j Value Units Rationale/ 
Reference 

Exposure Equation/ 
Model Name 

(1) 

Dermal Construction/Utility 
Worker 

Adult Top of the 
Groundwater 

Table 

CW 

DA^ 

FA 

Chemical Concentration in Groundwater 

Absorbed dose per event 

Fraction Absorbed Water 

See Tables 3.2,3.3., 
and 3.4 

Chemical-specific 

Chemical-specific 

mg/L 

mg/cm3-event 

unitless 

USEPA, 2004 < 

See Table E-8 

Dermally Absorbed Dose (DAD) (tng/kg-day) -

DA^ x EV x ED x EF x SA x 1/BW x 1/AT 

Kp 

SA 

Permeability Coefficient 

Skin Surface Area Available for Contact 

Chemical-specific 

3,300 

cm/hour 

cm3 

See Table E-8 

USEPA, 2002b 
where for organic chemicals: 

tau-event 

t-eveDt . 

Lag time per event 

Event Duration 

Chemical-specific*) 

8 

; hours/event 

hours/event 

See Table E-8 

USEPA, 1997b 
Absorbed Dose per Event (rag/cm2-event) = 
Ift-cvenl < t*, then: D^>eal=2FA xKpx CWx AFIfVOCs ooly)xCF x SQRT{(6 x tau-event x l-event)/pi} 

t* Time to reach steady-state = 2.4 x tau-even Chemical-specific hours ' See Table E-8 

B 

EV 
EF 
ED 
CF 

BW 

AT-N 

AT-C 

Ratio of permeability coefficient of a 
chemical through the stratum comeum 
relative to its permeability coefficient 
across the viable epidermis 
Event Frequency 
Exposure Frequency 

Exposure Duration 
Volumetric Conversion Factor for Water 
EJody Weight 
Averaging Time (Non-Cancer) 
Averaging Time (Cancer) 

Chemical-specific 

1 
60 
1 

0.001 

70 

82 
25.550 

unitless j 

events/day 
days/year 

years 

Ucm' 
kg 

days 
days 

See Table E-8 

USEPA, 2002b 
(2) 
(2) 

USEPA, 2002b 

Ift-event > t*, then: Dj\,e«- FA x Kp xCW x AFl(VOCsonly)x CFx ((t-eveni/(l + B)) + 2 x tau-event x ((1 +(3 J 
B) + (3 x B x B)V(l + B)2) J 

and where for inorganic chemicals: 

DAevjn, = Kp x CW x t-event x CF 

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix 
(2) Professional judgment 



TABLE 4.4RME 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

Model Name 

(1) 

Inhalation Construction/Utility 
Worker 

Adult Outdoor Air 
Around an 
Excavation 

CA 

ET 

EF 

ED 

AT-N 

AT-C 

Chemical Concentration in Air 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Non-Cancer) 

Averaging Time (Cancer) 

See Tables E-2, E-3, 
and E-4 

8 
5 

12 

1,968 

613,200 

|ig/m3 

hours/day 

days/week 

weeks 

hours 

hours 

See Appendix E 

USEPA, 1997b 

(2) 

(2) 

USEPA, 2009a 

Exposure Concentration (EC) (pg/ro3) = 

(CA x ET x EF x ED)/AT 

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E 
(2) Professional judgment 



TABLE4.5RME 

VALUES USED FOR DAILY INTAKE/EXPOSURE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
CORNELL-DUB1L1ER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAIN FIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Ex^su^^edi^^Entire^£uife^_ 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 
Parameter Definition Value Units Rationale/ 

Reference 
Intake/Exposure Equation/ 

Model Name 
(1) 

Ingestion Resident Adult Tap Water CW 
1R-W 

EF 

ED 
BW 

. AT-N 

AT-C 

Chemical Concentration in Groundwater 
Ingestion Rate of Groundwater 
Exposure Frequency 
Exposure Duration 
Body Weight 

Averaging Time (Non-Cancer) 
Averaging Time (Cancer) 

: See Table 3 1 

2 
350 

30/24 * 

70 
10,950 
25,550 

mg/L 
L/day 

days/year 

years 

kg 

days 

days 

USEPA, 2002b 

USEPA, 2002b 

USEPA, 2002b 

USEPA, 2002b 

Chronic Daily Intake (CD1) (mg/kg-day) = 

CW x 1R-W x EF x ED x 1/BW x l/AT 

Child Tap Water CW 

1R-W 
EF 
ED 

BW 
AT-N 
AT-C 

Chemical Concentration in Groundwater 
Ingestion Rate of Groundwater 
Exposure Frequency 
Exposure Duration 
Body Weight 

Averaging Time (Non-Cancer) 

Averaging Time (Cancer) 

See Table 3.1 

1 
350 

6 
15 

2,190 

25,550 

mg/L 
L/day 

days/year 
years 

kg 
days 
days 

USEPA, 2002b 
USEPA, 2002b 
USEPA, 2002b 
USEPA, 2002b 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CW x IR-W x EF x ED x I/BW x l/AT 

Dermal Resident Adult Shower CW 
AFT 

PA,™. 

FA 
Kp 
SA 

tan-event 
t-event 

t* 

B 

Chemical Concentration in Groundwater 
Apportionment Factor1! (for VOCs) 
Absorbed dose per event 

Fraction Absorbed Water 

Permeability Coefficient 
Skin Surface Area Available for Contact 
Lag time per event 
Event Duration 
Time to reach steady-state - 2.4 x tau-event 
Ratio of permeability coefficient of a chemical 
through the stratum comeum relative to its 
permeability coefficient across the viable 

See Table 3.1 

0.9 
Chemical-specific 
Chemical-specific 
Chemical-specific 

18,000 
Chemical-specific 

0.25 
Chcmical-specific 

Chemical-specific 

mg/L 
unhless 

mg/cm2-event 
unitless 
cm/hour 

cm2 
hours/event 
hours/event 

hours 

unitless 

USEPA, Region 2 
USEPA, 2004 
See Table E-9 
See Tabte.E-9 
USEPA. 2004 

See Table E-9 

USEPA, 2003a 
See Table E-9 

See Table E-9 

Dermally Absorbed Dose (DAD) (mg/kg-day) = 
DAevcB, x EV x ED x EF x SA x 1/BW x l/AT 

where for organic chemicals: 

Absorbed Dose per Event (DAveni) (mg/cm2-event) -
If trevem < t» then: DAwa. = 2FA x Kp x CW x AFl(VOCs only) x CF x SQRT{(6 x tau-event x t-event)/pi} 

or 

If t-event > t*, then: DAvew = FA x:Kp x CW x AFl(VOCs only) x CF x |(t-event/( 1 + 8)) + 2 x tau-event x 
((1 + (3 x B) + (3 x B x B)V(1 + B)!)) 

EV . 

EF 

ED 

CF 
BW 

AT-N 

AT-C 

Event Frequency 

Exposure Frequency 

Exposure Duration 
Volumetric Conversion Factor for Water 
Body Weight 

Averaging .Time (Non-Cancer) 
Averaging Time (Cancer) 

1 
350 

30/24 * 
0.001 

70 
10,950 
25,550 

events/day 

days/year 
years 
L/cm3 

kg 
days 
days 

USEPA. 2002b 
USEPA, 2002b 
USEPA, 2002b 

USEPA, 2002b 

and where for inorganic chemicals: 

DAevo,, = Kp x CW x t-event x CF 



TABLE 4.5RME 

VALUES USED FOR DAILY INTAKE/EXPOSURE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 
CORNELL-DUBIL1ER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINF1ELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 
Intake/Exposure Equation/ 

Model'Name 
(1) 

Dermal Resident Child Shower CW Chemical Concentration in Groundwater See Table 3.1 mg/L Dermally Absorbed Dose (DAD) (mg/kg-day) -
API Apportionment Factor 1 (for VOCs) 0.9 unitless USEPA, Region 2 DAevc, x EV X'ED x EF x SA x l/BW x 1/AT 

DA^, Absorbed dose per event Chemical-specific mg/cnf-event USEPA, 2004 
, FA Fraction Absorbed Water Chemical-specific unitless See Table E-I0 where for organic chemicals: 

Kp ; Permeability Coefficient ChemicaLspecific cm/hour See Table E-10 
. SA. , Skin Surface Area Available for Contact 6,600 cm2 USEPA, 2004 Absorbed Dose per Event (0^^,) (mg/ctrf-event) = 
tau-event Lag time per event Chemicalrspecific hours/event See Table E-10 Ift-eveot < t*, then:iD^van = 2FAx Kpx CW x AFl(VOCs only)x CF x SQRT{(6 x tau-cvcnt x t-eventypi} 

t-event Event Duration 0.43 hours/event USEPA, 2003a 
t* Time to reach steady-state = 2.4 x tau-event 

Ratio of permeability coefficient of a chemical 
Chemical-specific 1 hours See Table E-10 or 

B through die stratum comeum relative to its Chemical-specific unitless See Table E-10 i 
If t-event > !*, there'D^o,^ FA x Kp x CW x AFl(VOCs only) xCF x {(t-event/(l + B)) + 2x tau-event x 

permeability coefficient across the viable 
Chemical-specific unitless See Table E-10 i ((] + (3 x B) + (3 x B x BMl + B)2)) 

epidermb 
EV Event Frequency 1 events/day USEPA, 2002b 
EF Exposure Frequency 330 days/year USEPA, 2002b and where for inorganic chemicals: 
ED Exposure Duration 6 years USEPA, 2002b 
CF Volumetric Conversion Factor for Water 0.001 L/cm3 - DAnc, = Kp x CW x t-event x CF 
BW Body Weight 13 kg USEPA, 2002b 

AT-N Averaging Time (Non-Cancer) 2,190 days - -

AT-C Averaging Time (Cancer) 25,550 days - -

Notes 
(1) Information regarding modeled intake/exposure can be found in Sectioo 3.4, Estimates of Chemical Intake/Exposure and Appendix E. 
* = For the adult resident, non-cancer hazard quotients are computed based on an exposure duration of 30 years as an adulL A combined adult/child cancer risk (rather than a strictly adult cancer risk) is computed as six years at the child's rate of exposure and 24 years at the adult's rate of exposure (USE! 
1991). 



TABLE 4.6RME 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Curtent/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

Model Name 

(1) 
Inhalation Resident Adult Bathroom Air CA Chemical Concentration in Air See Table E-5 pg/m3 See Appendix E : Exposure Concentration (EC) (pg/m3) = 

ET Exposure Time 0.58 hours/day USEPA, 2004 (CA x ET x EF x ED)/AT 
EF Exposure Frequency 350 days/year USEPA, 2002b 

ED Exposure Duration 30/24 * years USEPA, 2002b 
AT-N Averaging Time (Non-Cancer) 262,800 hours USEPA, 2009a 
AT-C Averaging Time (Cancer) 613,200 hours - -

Child BathroomAir CA 

ET 

EF 

ED 

AT-N 

AT-C 

Chemical Concentration in Air 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Non-Cancer)i 

Averaging Time (Cancer) 

See Table E-6 

1 

350 

6 

52,560 

! 613,200 

pg/m3 

hours/day 

days/year 

years 

hours 

hours 

See Appendix E 

USEPA,,2004 

USEPA„2002b 

USEPA, 2002b 

USEPA, 2009a 

Exposure Concentration (EC) (pg/m3) = 
(CA x ET x EF x ED)/AT 

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E. 
* = For the adult resident, non-cancer hazard quotients are computed based on an exposure duration of 30 years as an adult. A combined adult/child cancer risk (rather than a strictly adult cancer risk) is computed as 
six years at the child's rate of exposure and 24 years at the adult's rate of exposure (USEPA, 1991). 



TABLE 4.7RME 
CALCULATION OF AGE-ADJUSTED EXPOSURE FACTORS FOR RESIDENT ADULTS AND CHILDREN 

REASONABLE MAXIMUM EXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Age-Adjusted Chronic Dally Intakes (CDI) for Cancer Risk Assessment 
Age Exposure Duration Exposure Body Weight' Ingestion Rate of Skin Surface Area Age Groundwater Dermal CDI i Ingestion CDI Dermal CDI 

(ED) Frequency 
(EF) 

(BW) Groundwater' 
(1R-W) 

Available for 
Contact3 (SA) 

Group IngestionCDI 

(year) (years) (days) (kg) (L/day) (cm2) (L/kg-day) (cm2-event/kg-day) (L/kg-day) (cm"-event/kg-day) 
0 
1 

•V 
1 

350 
350 

6.8 
11.4 

1 
1 

3,600 
5,300 

0-<2 yrs Average 1.6E-03 6.8E+00 2.0E-03 
1.2E-03 

7.3E-K10 
6.4E+O0 

2 1 350 13.5 1 6,020 1.0E-03 6.1E+00 
3 
4 

1 
1 

350 
350 

15155 
18:2 

1 
1 

6,694 
7,506 

2-<6 yrs Average 8JE-04 5.8E+00 8.8E-04 
7.5E-04 

5.9E+00 
5.6E+00 

5 1 350 20.95 1 8,274 6.5E-04 5.4E+O0 
6 1 350 22:95 2 8,847 1.2E-03 5.3E+O0 
7 1 350 26.55 2 9,775 1.0E-03 5.0E+00 
8 1 350 32.3 2 11,043 8.5E-04 4.7E+00 
9 1 350 35.7 2 11,840 7.7E-04 4.5E+O0 
10 
11 

1 
1 

350 
350 

39.3 
45.8 

2 
2 

12,623 
13,963 

6-<16 yrs Average 7.0E-04 4.3E+00 7.0E-04 
6:0E^O4 

4.4E+00 
4.2E+00 

12 1 350 51.2 2 IS,010 5.4E-04 4.0E+O0 
13 1 350 55.8 2 15,865 4.9E-04 3.9E+00 ! 

14 1 350 61.9 2 16,980 4.4E-04 3.8E+00 
15 1 350 64.7 2 17,492 4.2E-04 3.7E+00 
16 1 350 68.7 2 18,000 4.0E-04 3:6E+00 
17 1 350 68.65 2 18,000 4:0E-04 3:6E+00 
18 1 350 71.8 2 18,000 3:8E-04 3.4E+O0 
19 1 350 71.8 2 18,000 3:8E-04 3:4E+00 
20 1 350 71.8 i 2 18,000 3.8E-04 3:4E+00 
21 1 350 71.8 ! 2 18;000 3:8E-04 3.4E+O0 
22 
23 

1 
1 

350 
350 

71.8 
71.8 

2 
2 

18,000 
18,000 

!6-<30 yrs Average 3.8E-04 3.5E+00 
3,8E-04 

3.8E-04 : 

3.4E+O0 
3.4E+00 

24 1 350 71.8 2 18,000 3,8E-04 3:4E+00 
25 1 350 71:8 2 18,000 3.8E-04 3.4E+O0 
26 1 350 7:1.8 2 18,000 3.8E-04 3.4E+00 
27 1 350 71:8 2 18,000 3.8E414 3.4E+O0 
28 1 350 71.8 2 18,000 3.8E-04 3.4E+00 
29 1 350 71.8 2 18,000 3.8E-04 3.4E+00 

Equations: Chronic Dally Intake (CDI) (L/kg-day) -
Ingestion: Deimal: 
IR x EF x ED / (BW X AT) SAx EVx EF x ED/(BWx AT) 

where: AT = Averaging time - Cancer (days) = 25,550 

Notes 

Body weights are mean values for males and females; for ages 0-1 and 2-17, respectively, from Tables 8-3 and 8-13 in Child-Specific Exposure Factors Handbook (USEPA, 2008),:and for ages 18-29, the recommended 
value for 18-75 years from Table 7-2 in Exposure Factors Handbook (USEPA, 1997b). 
2 Drinking water ingestion rate are recommended values in Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 2002t 
3 Total body surface areas for males and females; for ages 0-1, from Table 7-1 of Child-Specific Exposure-Factors Handbook (USEPA, 2008), and for ages:0-l5, based on Equation 7A-3 in Appendix 7A of Child-Specific 
Exposure Factors Handbook (USEPA, 2008), and for ages 16-29, the default value for adults from Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for 
Dermal Risk Assessment) (USEPA, 2004). 



TABLE 4.1CT 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 

Parameter. Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

Model Name 

fl) 
Dermal Commercial / Industrial Adult Process Water CW Chemical Concentration in Groundwater See Table 3.1 mg/L - Dentally Absorbed Dose (DAD) (mg/kg-day) = 

Worker AFl Apportionment Factor 1 (for VOCs) 0:S unitless USEPA, Region 2 DAcva, x EV x ED x EF x SA x 1/BW x 1/AT 

DAcvra, Absorbed dose per event Chemical-specific mg/cm2-event USEPA, 2004 

FA Fraction Absorbed Water Chemical-specific unitless See Table E-7 where for organic chemicals: 
Kp Permeability Coefficient Chemical-specific cm/hour See Table E-7 

SA Skin Surface Area Available for Contact 3,300 cm2 USEPA, 2002b Absorbed Dose per Event (DA^J (mg/cm2-event) -

tau-event Lag time per event Chemical-specific hours/event See Table E-7 If t-event < t*, then: DA^raI = 2FA x Kp xCW x AFl(VOCsonly)x CF x SQRT{(6 x tau-event x t-event)/pi} 

t-event Event Duration 6 hours/event (2) or 

Time to reach steady-state - 2.4 x tau-event Chemical-specific hours See Table E-7 
If t-event > t*. then: DA^, = FA x Kp x CW x AFl(VOCs only) x CF x {(t-eveot/(l + B)) + 2 x tau-event x 

t* Time to reach steady-state - 2.4 x tau-event Chemical-specific hours See Table E-7 
((1 +(3*B) + (3xBxB))/(l +B)2)) 

B Ratio of permeability coefficient of a Chemical-specific unitless See Table E-7 

EV Event Frequency 1 events/day USEPA, 2002b and where for inorganic chemicals: 
EF Exposure Frequency 250 : days/year USEPA, 2002b 

ED Exposure. Duration 6.6 years USEPA, 1997b DAeven, = Kp x CW x t-event x CF 

CF Volumetric Conversion Factor for Water 0.001 L/cmJ -

BW Body Weight 70 kg USEPA, 2002b 
AT-N Averaging Time (Non-Cancer) 2,409 days - -

AT-C Averaging Time (Cancer! 25,550 days - -

Notes 
(I) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E. 



TABLE4.2CT 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Route i Receptor Population Receptor Age Exposure Point; Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

ModelName 

(1) 
Inhalation Commercial / Industrial Adult Workplace Air CA Chemical Concentration in Air See Table E-l pg/m3 See Appendix E Exposure Concentration (EC) (pg/m3) = 

Worker ET Exposure Time 6 hours/day (2) (CA x ET x EF x ED)/AT 
EF Exposure Frequency ' 250 days/year USEPA,2002b 
ED Exposure Duration 6.6 years USEPA, 1997b 

AT-N Averaging Time (Non-Cancer) 57,816 hours USEPA, 2009a 
AT-C Averaging Time (Cancer) 613,200 hours - -

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E 
(2) Professional judgment 



TABLE 4.3CT 
VALUESUSED FOR DAILY EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 

CORNELL-DUBIL1ER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD. NEW JERSEY 

Scenario Timeframe: Current/Future 

Viedlum: Groundwater 
Exposure Medium: Shallow.Groundwatet 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code ; 
Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

Model Name 
(1) 

Dermal Construction/Utility 
Worker 

Adult Top of the 
Groundwater 

CW Chemical Concennation in Groundwater See Tables 3:2, 
3.3., and3.4 mg/L -

Dermally Absorbed Dose (DAD) (mg/kg-day) = 
Construction/Utility 

Worker 
Table UA^, 

FA 

Absorbed dose per event 

Fraction Absorbed Water 
Chemical-specific 

Chemical-specific 
mg/cm2-event 

unitl ess 

USEPA, 2004 

See Table E-8 

DA,™, x EV x ED x EF x SA x 1/BW x 1/AT 

Kp Permeability Coefficient i Chemical-specific cm/hour See Table E-8 where for organic chemicals: 
SA Skin Surface Area Available for Contact ; i 3300 cm2 USEPA, 2002b 

tau-event Lag time per event ; Chcmical-specific hours/event See Table E-8 Absorbed Dose per Event (DA^i) (mg/cm*-event) = 
t-event Event Duration ! 6 hours/event (2) If t-event < t*, then: DAmBl = 2FAx KpxCW x AFI(VOCs only)xCF x SQRT{(6 x tau-cvent x t-event>'pi} 

t* Time to reachsteady-state - 2.4 x tau-evet 
Ratio of permeability coefficient of a 

Chemical-specific hours See Table E-8 or 

B chemical through the stratum comeum , 
relative to its permeability coefficient 
across die viable epidermis 

Chemical-specific \ unitless I See Table E-8 
If t-event >t*. then: DA^^-FA x Kp x CW x AFl(VOCsonly) xCF x {(t-event/(I + B)) + 2 x tau-event x 
((1 +(3 x B) + (3 x B x B))/(l'+ B)2)} 

EV Event Frequency 1 events/day USEPA. 2002b 
EF Exposure Frequency 20 days/year (2) and.where for inorganic chemicals: 
ED Exposure Duration I years (2) 
CF Volumetric Conversion Factor for Water 0.001 L/cmJ - DAreo,« Kp x CW x t-event x CF 
BW Body Weight 70 kg USEPA. 2002b 

AT-N Averaging Time (Non-Cancer) 26 days - -

AT-C Averaging Time (Cancer) 25,550 days - -

Notes 
(1) Infonnation regarding modeled exposure can be found in Secrion 3.4, Estimates of Chemical Intake/Exposure and Appendix E. 
(2) Professional judgment 



TABLE 4ACT 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Route' Receptor Population Receptor Age Exposure Point Parameter; 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

ModelName 

(1) 

Inhalation Construction/Utility 
Worker 

Adult Outdoor Air 
Around an 
Excavation 

CA ' 

ET 

EF 

ED 

AT-N 

AT-C 

Chemical Concentration in Air 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Non-Cancer) 

Averaging Time (Cancer) 

iSee Tables E-2, E-3, 
and E-4 1 

6 , 

5 • 1 

4 

624 

613,200 

Mg/m3 ; 

hours/day j 

! days/week ; 

weeks 

hours 

hours 

| See Appendix E 

(2) 

j (2) 

(2) 

USEPA, 2009a 

Exposure Concentration (EC) (pg/m3) = 

(CA x.ET x EF x ED)/AT 

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E 
^•Professional judgment 



TABLE 4.5CT 
VALUES USED FOR DAILY INTAKE/EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 
CORNELLTDUBU-IER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Route Receptor Population Receptor Age 'Exposure Point Parameter 
Code 

Parameter Definition Value Units Rationale/ 

Reference 

Intake/Exposure Equation/ 
ModelName 

0) 

Ingestion Resident Adult Tap Water CW 

1R-W 
EF 
ED 

BW 

AT-N 

AT-C 

Chemical Concentration in Groundwater 

Ingestion Rate of Groundwater 

Exposure Frequency 

Exposure Duration 

Body Weight 
Averaging Time (Non-Cancer) 
Averaging Time (Carreer) 

See Table 3.1 

1 
350 

9 
70 

3,285 
25,550 

mg/L 
L/day 

days/year 

years 

kg 
days 
days 

(2) 

USEPA, 2002b 
USEPA, 1989 

USEPA, 2002b 

ChronicDaily intake (CD!) (mg/kg-day)- , 

CW x 1R-W x EF x ED x 1/BW x l/AT 

Child Tap Water CW Chemical Concentration in Groundwater See Table 3.1 mg/L - ChronicDaily.lntake (CD1)(mg/kg-day) = ; 
1R-W Ingestion Rate of Groundwater 0.5 L/day (2) CW x IR-W x EF x ED x 1/BW x l/AT 

EF Exposure Frequency 350 days/year USEPA. 2002b 

ED Exposure Duration 6 years USEPA, 2002b 

BW Body Weight 15 kg USEPA, 2002b 

AT-N Averaging Time (Non-Cancer) 2,190 days -

AT-C Averaging Time (Cancer) 25,550 days - -

Dermal Resident Adult Shower CW Chemical Concentration in Groundwater See Table 3.1 mg/L - Dermally Absorbed Dose (DAD) (mg/kg-day) = 
AF1 Apportionment Factor ) (for VOCs) 0.5 unitless ; USEPA, Region 2 DA™, x EV x ED x EF x SA x 1/BW x l/AT 

DA^, Absorbed dose per event Chemical-specific mg/cm2-event USEPA. 2004 

FA Fraction Absorbed Water Chemical-specific unitless See Table E-9 where for organic chemicals: 
Kp Permeability Coefficient Chemical-specific cm/hour See Table E-9' 
SA Skin Surface Area Available for Contact 18,000 cm2 USEPA, 2004 Absorbed Dose per Event (DAwsi) (mg/cm2-event) = 

tau-event Lag time per event Chemical-specific hours/event See Table E-9 lft-event< t*,then: DAW0, = 2FA x KpxCW x AFl(VOCs only) x CF x SQRT{(6 x tau-event x t-event)/pi) 

t-event Event Duration 0.11 hours/event (2) 

t* Time to reach steady-state = 2.4 x tau-event 
Ratio of permeability coefficient of a chemical 

Chemical-specific hours Sec Table E-9 or 

B through the stratum comeum relative to its 
permeability coefficient across the viable 
epidermis 

Chemical-specific unitless Sec Table E-9 
If t-event > t*, then: = FA x KpxCW x AFl(VOCs only) x CF x {(t-event/(l + B)) + 2 x tau-event x 
(CI + (3 * B) + (3 * B x B)V(1 + B)!)> 

EV Event Frequency 1 events/day USEPA, 2002b 

EF Exposure Frequency 350 days/year USEPA, 2002b and where for inorganic chemicals: 

ED Exposure Duration 9 years USEPA, 1989 

CF Volumetric Conversion Factor for Water 0.001 L/cro3 - DA™, = Kp x CW x t-event x CF 

BW Body Weight 70 kg USEPA, 2002b 

AT-N Averaging Time (Non-Cancer) 3,285 days - -

AT-C Averaging Time (Cancer) 25,550 flays " 



TABLE 4.5CT 
VALUES USED FOR DAILY INTAKE/EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLA1NFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater. 
Exposure Medium: Entire Aquifer 

Exposure Route Receptor .'Population Receptor Age ExposurePoint Parameter 
Code 

Parameter Definition Value Units Rationale/ 
Reference 

Intake/Exposure Equation/ 

Model Name 
(1) 

Dermal Resident Child Shower ; CW t Chemical Concentration in Groundwater See Table 3:1 mg/L - Dermally Absorbed Dose (DAD) (mg/kg-day) = 
AFI Apportionment Factor 1 (for VOCs) 0.5 unhless USEPA, Region 2 DACVQUX EV x£Dx EF xSA x l/BW x 1/AT 

, DA^, Absorbed dose per event Chemical-specific mg/cm2-event USEPA, 2004 
FA. Fraction Absorbed Water Chemical-specific unitless See Table E-10 where for organic chemicals: 
Kp Permeability Coefficient Chemical-specific cm/hour See Table E-10 
SA Skin Surface Area Available for Contact 6,600 cm2 USEPA, 2004 Absorbed Dose per Event (Dv^mt) (mg/cm2-event) = 

tau-cvent Lag time per event Chemkal-specifk hours/event Sec Table E-10 If t-event < t*, then:DiVew" 2FA x Kp x CW x AFl(VOCs only) x CF x SQRT ((6 x:tau-cvent x t-eveitt)/pi} 

t-event Event Duration 0.15 , hours/event (2) 
t* Time to reach steady-state = 2.4 x tau-event 

Ratio of permeability coefficient of a chemical 
Chemical-specific hours See Table E-10 or 

B through the stratum corneum relative toits Chemical-specific unitless See Table E-10 If t-event > t* then: DiVw = FA x Kp x CW x AFl(VOCsonly) xCF x {(t-event/(l + B))+ 2 x tau-event x 
permeability coefficient across the viable 

Chemical-specific unitless See Table E-10 ((1 + (3 x B) + (3 x B x B))/(l + B)2)} 
epidermis 

EV Event Frequency 1 events/day USEPA, 2002b 
EF Exposure Frequency 350 days/year USEPA, 2002b and where for inorganic chemicals: 
ED Exposure Duration 6 years USEPA, 2002b : 
CF Volumetric Conversion Factor for Water 0.001 L/cm3 - DAjven, = Kp x CW x t-event x CF 
BW Body Weight 15 kg USEPA, 2002b 

AT-N Averaging Time (Non-Cancer) 2,190 days - -

AT-C Averaging Time (Cancer) 255550 days 

Notes 
(1) Information regarding modeled intake/exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix 
(2) Professional judgmen 



TABLE 4.6CT 

VALUES USED FOR DAILY EXPOSURE CALCULATIONS 

CENTRAL TENDENCY EXPOSURE 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter 

Code 

Parameter Definition Value Units Rationale/ 

Reference 

Exposure Equation/ 

Model Name 

(1) 
Inhalation Resident Adult Bathroom Air CA Chemical Concentration in Air See Table E-5 pg/m3 See Appendix E Exposure Concentration (EC) (pg/m3) = 

ET Exposure Time 0.25 hours/day USEPA, 2004 (CA x ET x EF x ED)/AT 
EF Exposure Frequency 350 days/year. USEPA,2002b 
ED Exposure Duration 9 years USEPA, 1989 

AT-N Averaging Time (Non-Cancer) 78,840 hours USEPA, 2009a 
AT-C Averaging Time (Cancer) 613,200 hours 

Child Bathroom Air CA 

ET 

EF 

ED 

AT-N 

AT-C 

Chemical Concentration in Air 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Averaging Time (Non-Cancer) 

Averaging Time (Cancer) 

See Table E-6 

0.33 

350 

6 

52,560 

613,200 

pg/m3 

hours/day 

days/year 

years 

hours 

hours 

See Appendix E 

USEPA, 2004 

USEPA, 2002b 

USEPA, 2002b 

USEPA, 2009a 

Exposure Concentration (EC) (pg/m3) = 

(CA x ET x EF x ED)/AT 

Notes 
(1) Information regarding modeled exposure can be found in Section 3.4, Estimates of Chemical Intake/Exposure and Appendix E. 



TABLE 4.7CT 
CALCULATION OF AGE-ADJUSTED EXPOSURE FACTORS FOR RESIDENT ADULTS AND CHILDREN 

CENTRAL TENDENCY EXPOSURE 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLA1NFIELD, NEW JERSEY 

Age-Adjusted Chronic Daily Intakes (CDI) for Cancer Risk Assessment 
Age Exposure Duration Exposure Body Weight' Ingestion Rate of Skin Surface Area Age Groundwater DermalCDI Ingestion CDI; Dermal CDI 

(ED) Frequency 
(EF) 

(BW) Groundwater2 
(IR-W) 

Available for 
Contact3 (SA) 

Group Ingestion CDI 

(year) (years) (days) (kg) (L/day) (cm2) (L/kg-day) (enf-event/kg-day) (L/kg-day) , 1 (cm2-event/kg-day) 

0 
1 

I 
1 

350 
350 

6.8 
11.4 

0.5 
0.5 

3,600 
5,300 

0-<2 yrs Average 8.0E-04 6.8E+00 1.0E-03 ; 
6.0E-04 

7.3E+00 
; 6.4E+00 

2 1 350 13.5 0.5 6,020 5.1E-04 6.1E+O0 
3 
4 

1 
1 

350 
350 

15.55 
18.2 

0.5 
0.5 

6,694 
7,506 

2-<6 yrs Average 4.1E-04 5.8E+00 
4.4E-04 
3.8E-04 

5:9E+frO 
5:6E+00 

5 1 350 20.95 0:5 8,274 3.3E-04 5.4E+00 
6 1 350 22.95 1 8,847 6.0E-04 5.3E+00 
7 1 350 26.55 1 9,775 5.2E-04 5.0E+00 
8 1 350 32.3 1 11;043 4.2E-04 4.7E+00 
9 I 350 35.7 1 11,840 3.8E-04 4.5E+00 
10 
11 

1 
1 

350 
350 

39.3 
45.8 

1 
1 

12,623 
13,963 

6-<16 yrs Average 3.5E-04 4JE+00 3.5E-04 
3.0E-O4 

4:4E+00 
4.2E+00 

12 1 350 51.2 1 15;010 2.7E-04 4.0E+00 
13 1 350 55.8 1 15,865 2.5E-04 3.9E+00 
14 1 350 61.9 1 16,980 2.2E-04 3.8E-HI0 
15 1 350 64.7 1 17,492 2.1E-04 3.7E+O0 
16 1 350 68.7 1 18,000 2.0E-04 3.6E+00 
17 1 350 68;65 1 18,000 2.0E-04 3.6E+00 
18 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
19 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
20 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
21 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
22 
23 

1 
1 

350 
350 

71.8 
71.8 

1 
1 

18,000 
18,000 

I6-<30 yrs Average I.9E-04 3.5E+00 1.9E-04 
1.9E-04 

3.4E+O0 
3.4E+O0 

24 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
25 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
26 1 350 71.8 1 18,000 I.9E-04 3.4E+00 
27 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
28 1 350 71.8 1 18,000 1.9E-04 3.4E+00 
29 1 350 71.8 1 18,000 1.9E-04 3.4E+00 

Equations: Chronic Dally Intake (CDI) (L/kg-day) = 
Ingestion: Dermal: 
IR x EF x ED / (BW x AT) SA x EV x EF x ED / (BW x AT) 

where: AT = Averaging time - Cancer (days) = 25,550 

Notes 

' Body weights are mean values for males and females; for ages 0-1 and 2-17, respectively, from Tables 8-3 and 8-13 in Child-Specific Exposure Factors Handbook (USEPA, 2008), and for ages 18-29, the recommended 
value for 18-75 years from Table 7-2 in Exposure Factors Handbook (USEPA, 1997b). 
~ Drinking water ingestion rate are based on professional judgment 

3 Total body surface areas for males and females; for ages 0-1, from Table 7-1 of Chiid-Specific Exposure Factors Handbook (USEPA, 2008), and for ages 0-15, based on Equation 7A-3 in Appendix 7A of Child-Specific 
Exposure Factors Handbook (USEPA, 2008), and for ages 16-29, the default value for adults from Risk Assessment Guidance for Superftuid, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance 
for Dermal Risk Assessment) (USEPA, 2004). 
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TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAL/DERMAL 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNrT3 
SOUTH PLAINF1ELD, NEW JERSEY 

Cbemical 
of potential 

Chronic/ 
Subchronic 

Oral Reference Dose (RID) 
Oral Absorption 

Efficiency for Derma 
Absorbed RID for Dermal 

Primary 
Target 

Combined 
Uncertainty/Modifying 

RID: Target Organ(s) 

Concern Value Units Value ! Units Organ(s) Factors Source(s) Date(s) 
(MM/DD/YYYY) 

Benzene Chronic 4.0E-03 ' mg/kg-day I 4.0E-03 mg/kg-day Decreased lymphocyte count 300 IRIS 1/25/2011 Benzene 
Subchronic I.2E-02 ! mg/kg-day I I.2E-02 , mg/kg-day Decreased lymphocyte count 100 IRIS 1/25/2011 

Bromodichlorome thane Chronic 2.0E-02 mg/kg-day 1 2.0E-02 mg/kg-day Kidney effects 1,000 IRIS 1/25/2011 Bromodichlorome thane 
Subchronic1 8.0E-03 mg/kg-day 1 8.0E-03 mg/kg-day Developmental toxicity 100 NCEA ! 9/16/2009 

Chlorobenzene 
Chronic 

Subchronic 

2.0E-02 

7.0E-02 

mg/kg-day 

mg/kg-day 

1 

1 

2.0E-02 

7.0E-02 

mg/kg-day 

mg/kg-day 

Histopathologic changes in liver 
Liver, kidney, gastrointestinal tract, and 

hematological effects 

1,000 

300 

IRIS 

NCEA 

1/25/2011 

10/12/2006 

Chloroform Chronic I.OE-02 mg/kg-day 1 I.0E-02 mg/kg-day Liver effects too IRIS 1/25/2011 Chloroform 
Subchronic 1.0E-0I mg/kg-day I I.OE-OI mg/kg-day Liver effects 100 ATSDR 12/1/2009 

1 ^-Dibromo-3-chloropropane Chronic 
Subchronic 

2.0E-04 
2.0E-03 

mg/kg-day 
mg/kg-day 

I 
1 

2.0E-04 
2.0E-03 

mg/kg-day 
mg/kg-day 

NOAEL / Testicular effects 
NOAEL / Testicular effects 

3,000 
300 

NCEA 
NCEA 

8/3/2006 
8/3/2006 

DibromochJoromethane Chronic 2.0E-O2 mg/kg-day 1 2.0E-02 mg/kg-day ' Hepatic lesions 1,000 IRJS 1/25/2011 DibromochJoromethane 
Subchronic 7.0E-02 mg/kg-day 1 7.0E-02 mg/kg-day Hepatic lesions 300 NCEA 9/30/2009 

1,2-Dichlorobenzene Chronic 
Subchronic 

9.0E-02 
6.0E-O1 

mg/kg-day 
mg/kg-day 

I 
1 

9.0E-O2 
6.0E-OI 

mg/kg-day 
mg/kg-day 

No adverse effects observed 
Liver effects 

1,000 
100 

IRIS 
ATSDR 

1/25/2011 
12/1/2009 

1,3-Dichlorubenzene Chronic 
Subchronic 

N/A 
2.0E-02 mg/kg-day 1 

N/A 
2.0E-02 mg/kg-day Endocrine effects 100 ATSDR 12/1/2009 

1,4-Dichlorobenzene Chronic 
Subchronic 

7.0E-02 
7.0E-02 

mg/kg-day 
mg/kg-day 

I 
1 

7.0E-02 
7.0E-02 

mg/kg-day 
mg/kgday 

Liver effects 
Liver effects 

100 
100 

ATSDR 
ATSDR 

12/1/2009 
12/1/2009 

1,1-Dichloroetbane Chronic 2 0E-0I mg/kg-day 1 2.0E-01 mg/kg-day NOAEL / Kidney damage and CNS suppression 3,000 NCEA 9/27/2006 1,1-Dichloroetbane 
Subchronic 2.0E+00 mg/kg-day I 2.0E+00 mg/kgday NOAEL / Kidney damage and CNS suppression 300 NCEA 9/27/2006 

1 ,2-Dichloroe thane 
Chronic 

Subchronic 
N/A 

2.0E-02 mg/kg-day . 
1 
1 

N/A 
2.0E-02 mg/kgday Kidney effects 3,000 

NCEA 
NCEA 

10/1/2010 
10/1/2010 

1,1 -Dichloroethene . Chronic 5.0E-02 mg/kg-day ' I 5.0E-02 mg/kg-day Liver toxicity 100 IRIS 1/25/2011 

:is-1 ̂ -Dichloroethene Chronic 2.0E-03 mg/kg-day I 2.0E-03 mg/kgday Increased kidney weight 3,000 IRIS 1/25/2011 :is-1 ̂ -Dichloroethene 
Subchronic 2.0E-02 mg/kg-day 1 2.0E-02 mg/kgday Increased kidney weight 300 IRIS 1/25/2011 

trans-1,2-Dichloroethene Chronic 2:0E-02 mg/kg-day 1 2.0E-02 mg/kg-day Red blood cell effects , 3,000 IRIS 1/25/2011 trans-1,2-Dichloroethene 
Subchronic 2.0E-01 mg/kg-day 1 2.0E-01 mg/kgday Red blood cell effects 300 IRIS 1/25/2011 

Ethylbenzene 
Chronic 

Subchronic1 

I.OE-OI 
5.0E-02 

mg/kg-day 
mg/kg-day 

1 
1 

I.OE-OI 
5.0E-02 

mg/kgday 
mg/kg-day 

Liver and kidney toxicity 
Liver effects 

1,000 
1,000. 

IRIS 
NCEA 

1/25/2011 
9/10/2009 

Methylcyclohexane - N/A - - N/A - _ „ 

Methyl tert-butyl ether 
Chronic 

Subchronic 
N/A 

3.0E-01 mg/kg-day 1 
N/A 

3.0E-OI mg/kg-day Liver effects 300 ATSDR 12/1/2009 
Methylene chloride Chronic 6.0E-02 mg/kg-day 1 6.0E-02 mg/kg-day Liver effects 100 IRIS 1/25/2011 

fetrachloroethene 
Chronic I.0E-02 mg/kg-day 1 1.0E-02 mg/kg-day Liver toxicity 1,000 IRIS 1/25/2011 fetrachloroethene 

Subchronic I.OE-OI mg/kg-day 1 1.0E-01 mg/kgday Liver toxicity 100 IRIS 1/25/2011 



TABLE 5.1 

NON-CANCER TOXICITY DATA « ORAL/DERMAL 

CORNELL-DUBIL1ER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 
Oral Reference Dose (RID) 

Oral Absorption 

Efficiency for, Dermal 
Absorbed RID for Dermal 

Primary 

Target 

Otganfs) 

Combined 

Uncertainty/Modifying 

Factors 

RID: Target Organ(s) 

Source(s) 

1,1J2 -Trie b loroethane 

l,2,3rTricblorobenzene 

1,2,4-Trichlorobenzene 

rrichloroethene 

3-Xylene 

Vinyl chloride 

Benzo(a)anthracene 

Benzo(a)pyrene 

Ben2o(b)f3uoranihene 

Bcnzo(gJi,i)perylene 

Benzo(k)fliioranthene 

M-Biphenyl 

bis(2-Ethy[hexyl) phthalate 

Dibenzo(aJi)anthracene 

lndeno( 1 ,2.3-cd)pyrene 

Naphthalene 

Phenanthrehe 

Polychlorinatedbiphenyls, total 
;as Aroclor 1254) 

23,7,8-TCDD 

4,4'-DDD 

4,4-DDE 

4,4-DDT 

ilpha-BHC 

beta-BHC 

delta-BHC 

j gamma-BHC 

Chronic 

Subchronic' 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

4.0E-03 

3.9E-03 

N/A 

8.0E-O3 

i.OE-02 

I.OE-OI 

N/A 

2.0E-01 

4.0E-OI 

3.0E-03 

N/A 

N/A 

N/A. 

N/A 

N/A 

5.0E-02 

I.OErOl 
2.0E-02 

2.0E-01 

N/A 

N/A 

2.0E-02 

2.0E-01 

N/A 

2.0E-05 

6.0E-05 

I.0E-09 

2.0E-08 

N/A. 

N/A 

5.0E-04 

S.0E-04 

8.QE-03 

N/A 

6.QE-04 

N/A 

30E44 

3 0E-03 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

4.0E-03 

3.9E-03 

N/A 

8.0E-03 

I.0E-02 

1.0E-01 

N/A 

2.0E-01 

4.0E-0I 

3.0E-03 

N/A 

N/A 

N/A 

N/A 

N/A 

5.0E-02 

1.0E-01 
2.0E-02 
2.0E-01 

N/A 

N/A 
2:0E-02 
2.0E-0I 

N/A 

2.0E-05 

6.0E-05 

IE-09 

2E-08 

N/A 

N/A 

5.0E-04 

S.0E-04 

8.0E-03 

N/A 

6.0E-O4 

N/A 

3.0E-04 

3.0E-03 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Clinical senimchemistry 

NOAEL / Liver toxicity 

NOAEL / Reduced body weight gain, liver and 
thyroid effects 

Increased adrenal weights 

Increased adrenal weights 

Decreased body weight, increased mentality 

Decreased body weight 

Liver cell polymorphism 

Kidney damage 

Developmental toxicity 

Increased liver weight 

Increased liver weight 

Decreased mean body weight 

Decreased mean body weight 

Eye effects; ftnger and toe nail effects; 
immunological effects 

Eye effects; finger and toe nail effects; 
immunological effects 

Developmental effects 

Lymphoreticular effects 

Liver lesions 

Liver effects 

Liver effects 

Liver and kidney toxicity 

Liver and kidney toxicity 

1,000 

1,000 

1,000 

1,000 

100 

1,000 

1,000 
30 

1,000 
100 

1,000 
100 

3,000 

300 

300 

100 

90 

30 

100 

100 

100 

1;000 
100 

IRIS 

NCEA 

NCEA 

NCEA 

IRIS 

IRIS 

IRIS 

NCEA 

IRIS 

IRIS 

NCEA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

ATSDR 

ATSDR 

IRIS 

ATSDR 

ATSDR 

IRIS 

IRIS 



TABLE 5.1 

NON-CANCER TOXICITY DATA - ORAL/DERMAL 

CORNELL-DUBIL1ER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Chemical 

of Potential 

Chronic/ 

Subchronic 
Orel Reference Dose (RfD) 

Oral Absorption 

Efficiency for Dermal 
Absorbed RfD for Dermal 

Primary 

Target 

Combined 

Uncertainty/Modifying 

RfD: Target Organ(s) 

Concern Value Units Value Units i Organ(s) Factors Sotirce(s) . Date(s) 

(MM/DD/YYYY) 

gamma-Chlordane Chronic 5.0E-04 mg/kg-day I 5.0E-04 mg/kg-day Liver necrosis 300 IRIS 1/25/2011 

Dieldrin 
Chronic 

Subchronic 

5.0E-O5 

I.OE-04 

mg/kg-day 

mg/kg-day 
I 

1 

5.0E-05 

I.OE-04 

mg/kg-day 

mg/kg-day 

Liver lesions 

Neurological effects 

100 

100 

IRIS 

ATSDR 

1/25/2011 

12/1/2009 

Endosulfan 11 Chronic 6.0E-03 mg/kg-day I 6.0E-03 mg/kg-day 
Reduced body weight gain, blood and kidney 

effects 
100 IRIS 1/25/2011 

Endosulfan sulfate N/A - - N/A - - -

Endrin aldehyde - N/A - - N/A - -- -

Heptachlor Chronic 5.0E-04 mg/kg-day 1 5.0E-04 mg/kg-day ! Increased liver weight 300 IRIS 1/25/2011 

Aluminum 
Chronic 1.0E+00 mg/kg-day 1 I.0E+0O mg/kg-day Neurotoxicity 100 NCEA 10/23/2006 

Aluminum 
Subchronic I.OE+00 mg/kg-day 1 I.0E+00 mg/kg-day Neurological effects 30 ATSDR 12/1/2009 

Antimony 
Chronic 4.0E-04 mg/kg-day 0.15 6.0E-05 mg/kg-day ' Longevity, blood glucose, and cholesterol 1,000 IRIS 1/25/2011 

Antimony 
Subchronic 4.0E-04 mg/kg-day 0 15 6.0E-05 mg/kg-day Longevity, blood glucose, and cholesterol 1,000 NCEA 7/29/2008 

Arsenic Chronic 3.0E-04 mg/kg-day 1 3.0E-04 mg/kg-day Hyperpigmentation, keratosis 3 IRIS 1/25/2011 

Barium 
Chronic 

Subchronic 

2.0E-01 

2.0E-01 

mg/kg-day 

mg/kg-day 

0.07 

0.07 

I.4E-02 

1.4E-02 

mg/kg-day 

mg/kg-day 

Nephropathy 

Kidney effects 
300 

300 

IRIS 

ATSDR 

1/25/2011 

12/1/2009 

Cadmium 
Chronic 5.0E-04 mg/kg-day 0.05 2.5E-05 mg/kg-day ' Significant proteinuria 10 IRIS 1/25/2011 

Cadmium 
Subchronic 5.0E-04 mg/kg-day 0.05 2.5E-05 mg/kg-day Musculoskeletal effects 100 ATSDR 12/1/2009 

Chromium (as Cr VI) 
Chronic 3.GE-03 mg/kg-day 0.025 7.5E-OS mg/kg-day None reported 900 IRIS 1/25/2011 

Chromium (as Cr VI) 
Subchronic' 2.0E-02 mg/kg-day 0.025 5.0E-04 mg/kg-day None reported 100 HEAST 7/1/1997 

Cobalt 
Chronic 3.0E-04 mg/kg-day 1 3.0E-04 mg/kg-day Thyroid toxicity 1,000 NCEA 8/25/2008 

Cobalt 
Subchronic 3.0E-03 mg/kg-day . 1 3.0E-03 mg/kg-day Thyroid toxicity 300 NCEA 8/25/2008 

Iron 
Chronic 7.0E-01 mg/kg-day 1 7.0E-0I mg/kg-day Gastrointestinal toxicity 1:5 NCEA 9/11/2006 

Iron 
Subchronic 7.0E-0I mg/kg-day i 1 

' 

7.0E-0I mg/kg-day Gastrointestinal toxicity 1.5 NCEA 9/11/2006 

Lead - N/A - N/A - - ~ 

Manganese Chronic 2.4E-02 mg/kg-day 0.04 9.6E-04 mg/kg-day Central nervous system effects 1 IRIS 1/25/2011 

Vanadium Chronic 5.0E-03 mg/kg-day 0.026 I.3E-04 mg/kg-day [Decreased hair cysteine 100 iris! 1/25/2011 

Notes 
Gastrointestinal absorption efficiences are from Exhibit 4-1.in USEPA, 2004. See Section 4, "Toxicity Assessment," of the Human Health Risk Assessment text. 
IRIS - Integrated Risk Information System (USEPA, 201 lb)' 
NCEA = National Center for Environmental Assessment, Provisional Peer-Reviewed Toxicity Value 
ATSDR = Agency for Toxic Substances and Disease Registry, Minimal Risk Level (ATSDR, 2009) 

N/A - Not Available 
NOAEL = No Observed Adverse Effect Level 
1 The subchronicRfD is from a different source than the chronic RfD. The subchronic value is lower than die chronic value and will therefore not be used in the noncancer hazard caicuiatio 
2RfD is specific to vanadium pentoxide and was corrected for vanadium per the USEPA Regional Screening Levels User's Guide, Section 5.4 (USEPA, 201 



TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

CORNELL-DUBIL1ER ELECTRONICS SUPERFUND SITE, OPERABLEUN1T 3 

SOUTH PLAINFIELD, NEW JERSEY 

Chemical Chronic/ Inhalation Reference Concentration Extrapolated Reference Dose (RID] Primary Combined RfC: Target Organ(s) 

of Potential Subchronic Target Uncertainty/Modifying 
Concern Value Units Value Units Organ(s) Factors Sourcefs) Date(s) 

(MM/DD/YYYY) 

' Benzene 
Chronic 3.0E-02 mg/m3 NA -- Decreasedlymphocyte count 300 IRIS 1/25/2011 ' Benzene 

Subchronic 9 0E-02 mg/m3 NA Decreased lymphocyte count 100 IRIS 1/25/20U 

Bromodichloroaiethaite 
Chronic N/A - NA - - _ NCEA 9/16/2009 

Subchronic 2.0E-02 mg/m3 NA - NOAEL / Kidney degeneration 300 NCEA 9/16/2009 

Chlorobenzene 
Chronic 5.0E-02 mg/m3 NA -- Kidney effects 1,000 NCEA 10/12/2006 Chlorobenzene 

Subchronic 5.0E-01 mg/m3 NA ~ Kidney effects 100 NCEA 10/12/2006 

Chloroform 
Chronic 9.8E-02 mg/m3 NA - Liver effects 100 ATSDR 12/1/2009 

Subchronic 2.4E-01 rag/m3 NA - Liver effects 300 ATSDR 12/1/2009 

1 ,2-Dibromo-3-chloropropane 
Chronic 2.0E-04 mg/m3 NA - Testicular, effects. 1,000 IRIS 1/25/2011 

Subchronic 2.0E-03 mg/m3 NA -- Testicular effects 100 i IRIS 1/25/2011 

Dibromochlorome thane 
Chronic N/A NA -- - - NCEA 9/30/2009 

Subchronic N/A - NA - -- - NCEA 9/30/2009 

1,2-Dichlorobenzene 
Chronic 2.0E-01 mg/m3 NA - Decreased weight gain 1,000 HE AST 7/1/1997 

Subchronic 2 0E+00 mg/m3 NA - Liver lesions 100 HEAST 7/1/1997 
1,3-Dichlorobenzene - N/A - NA - - „ 

1,4-Dichlorobenzene 
Chronic 8.0E-01 mg/m3 NA -- Increased liver weight 100 IRIS 1/25/2011 

Subchronic 2:4E+00 mg/m3 NA - Increased liver weight 33 IRIS 1/25/2011 

1,1 -Dichloroe thane 
Chronic N/A - NA - - - NCEA 9/27/2006 

Subchronic N/A - NA - - - NCEA 9/27/2006 

1 ̂ -Dichloroe thane 
Chronic 7.0E-03 mg/m3 NA -- Neurobehavioral impairment 3,000 NCEA 10/1/2010 1 ̂ -Dichloroe thane 

Subchronic 7;0E-02 rag/m3 NA - Neurobehavioral'impainnent 300 NCEA 10/1/2010 

1,1 -Dichloroe thene 
Chronic 2.0E-0I mg/m3 NA - Liver toxicity 30 IRIS 1/25/2011 

Subchronic 1 7.9E-02 ' mg/m3 NA -- Liver effects 100 ATSDR 12/1/2009 

:is-l,2-Dichloroethene 
Chronic N/A -- NA , - - NCEA 2/3/2011 :is-l,2-Dichloroethene 

Subchronic N/A - NA : - - NCEA 2/3/2011 

trans-1,2-Dichloroethene 
Chronic 6.0E-02 mg/m3 NA Liver and lung effects 3,000 NCEA 3/1/2006 

Subchronic 7.9E-0I mg/m3 NA ~ Liver effects 1,000 ATSDR 12/1/2009 

Ethylbenzene 
Chronic I.OE+OO mg/m3 NA -- Developmental toxicity 300 IRIS 1/25/2011 Ethylbenzene 

Subchronic 9.0E-MJ0 mg/m3 NA - Ototoxicity (ear hair loss) 100 NCEA 9/10/2009 

Vlethylcyclohexane 
Chronic 3.0E+00 mg/m3 NA - Kidney effects 100 HEAST 7/1/1997 

Subchronic 3.0E+00 mg/m3 NA - Kidney effects 100 HEAST 7/1/1997 

Methyl tert-butyl ether 
Chronic 3.0E+00 mg/m3 NA - Increased liver and kidney weight 100 IRIS 1/25/2011 Methyl tert-butyl ether 

Subchronic1 2.5E+00 mg/m3 NA - Neurological effects 100 ATSDR 12/1/2009 

Methylene chloride 
Chronic 1.0E+00 mg/m3 NA -- Liver effects 30 ATSDR 12/1/2009 Methylene chloride 

Subchronic l.OE+OO mg/m3 NA - Liver effects 90 ATSDR 12/1/2009 
T etrachloroc thene Chronic 2.7E-OI mg/m3 NA - Neurological effects 100 ATSDR 12/1/2009 

1,1,2-Trichloroethane 
Chronic N/A -- :NA -- -- - NCEA 7/5/2006 

Subchronic N/A - NA -- - - NCEA 7/5/2006 

1,23-Trichlorobenzene 
Chronic N/A NA - - - NCEA 9/11/2009 1,23-Trichlorobenzene 

Subchronic N/A - NA - NCEA 9/11/2009 



TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE* OPERABLE UNIT 3 

SOUTH PLAINFIELD. NEW JERSEY 

Chemical Chronic/ Inhalation Reference Concentration Extrapolated Reference Dose (RfD) Primary Combined RFC: Target Organ(s) 

of Potential Subcbronic Target Uncertainty/Modifying 

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s) 

(MM/DD/YYYY): 

1,2,4-Trichlorobenzene 
Chronic 

Subchronic 

2:0E-O3 

2.OE-02 

mg/rri3 

mg/m5 

* NA 

NA 

-
, Bloodeftects (as evidenced by.incteased 

urinary excretion of porphyrins) 

Blood effects (as evidenced by: increased 
urinary excretion of porphyrins) 

3,000 

300 

NCEA 

NCEA 

6/16/2009 

6/16/2009 

Trichloroethene 
Chronic 

Subchronic 

N/A 

N/A 

NA 

NA 
- : : 

3-Xylene 
Chronic l.OE-OI mg/m3 NA --

Impaired motor coordination (decreased 
rotarod performance) 

300 IRIS 6/22/2011 

Subchronic 4.0E-01 mg/m3 NA - Impaired motor coordination 100 NCEA 9/30/2009 

Vinyl chloride 
Chronic l.OE-OI mg/m3 NA - Liver cell polymorphism 30 IRIS 1/25/2011 

Vinyl chloride 
Subchronic 1 7.7E-02 mg/m3 NA Liver effects 30 ATSDR 12/1/2009 

Bcnzo(a)anthracene - N/A - NA ~ - -

Benzo(a)pyTene -- N/A - NA -- --

Bcnzo(b)fluoranthene - N/A - NA - - -

Beruo(g,h<i)peryleae - N/A _ NA - - -

Benzo(k)fluorantbene - N/A - NA - - -

1,1-Biphcnyl -- N/A NA ~ - . 

3is(2-Ethylhexyl) phthalate - N/A - NA - - -

Dibenzo(a,h)anthracene - N/A -- NA - - -

lndcno( 1,2,3-cdJpyrene _ N/A -- NA - -- -

Naphthalene Chronic 3.0E-03 mg/m3 NA - Nasaleffects 3,000 IRIS 1/25/2011 

Phenanthrene - N/A - NA - - ~ 

Polychiorinatedbiphenyls, total - N/A - NA ~ - ~ . 

23,7,8-TCDD - N/A - NA - - -

M'-DDD _ N/A _ NA _ .. 

1,4'-DDE - N/A NA -- --

M'-DDT _ N/A _ NA - - -

ilpha-BHC N/A ~ NA -- -- --

jeta-BHC -- N/A ~ NA - -- -

icIta-BHC N/A ~ NA - -- ~ 

gamma-BHC - N/A -- NA - ' - -

jamma-Chlordane 
Chronic 7.0E-04 mg/m3 NA ~ Liver effects 1,000 IRIS 1/25/2011 

jamma-Chlordane 
Subchronic 7.0E-03 mg/m3 NA - Liver effects 100 IRIS 1/25/2011 

Dieldrin -- N/A - NA - -

Endosulfan'U - N/A - NA - - ~ 

Endosujfan sulfate -- N/A - NA - - -

Endrin aldehyde -- N/A - NA - - -



TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Chemical Chronic/ Inhalation Reference Concentration . Extrapolated Reference Dose (RID) Primary Combined RfC: Target Organ(s) 

of Potential Subchronic Target Uncertainty/Modifying 

Concern Value Units Value Units Organ(s) Factors Sourcefs) Date(s) 

(MM/DD/YYYY) 

Heptachlor N/A . NA " -

Aluminum Chronic 5.0E-03 rag/m3 NA Psychomotor and cognitive impairment 300 NCEA 10/23/2006 

Antimony 
Chronic 

Subchronic 

N/A 

N/A 
- NA 

NA 
- - NCEA 

NCEA 

7/29/2008 

7/29/2008 

Arsenic Chronic 1.5E-05 rag/m3 NA • ~ 
Development, cardiovascular system, 

nervous system - CalEPA 2/1/2011 

Barium 
Chronic 5.0E-04 mg/m3 NA -- Fetotoxicity 1,000 HEAST , 7/1/1997 

Barium 
Subchronic 5.0E-03 mg/m3 NA - Fetotoxicity 100 HEAST 7/1/1997 

Cadmium Chronic 1.0E-05 mg/m3 NA - Kidney effects 9 ATSDR ; 12/1/2009 

Chromium (as Cr VI) 
Chronic 

Subchronic 

t.OE-04 

I.0E-03 

mg/m3 

mg/m3 

NA 

NA 
" Lung effects 

Lung effects 

300 

30 

IRIS 

IRIS 

1/25/2011 

1/25/2011 

Cobalt 
Chronic 6.0E-06 mg/m3 NA -- Lung effects 300 NCEA 8/25/2008 

Cobalt 
Subchronic 2.0E-05 mg/m3 NA - Lung effects 100 NCEA 8/25/2008 " 

Iron - N/A - NA - -

Lead - N/A - NA - -- -

Manganese Chronic 5.0E-05 mg/m3 NA -- Neurologic effects 1,000 IRIS 1/25/2011 

Vanadium 
Chronic 

Subchronic 

N/A 

N/A 

mg/m3 

mg/m3 

NA 

NA 

~ :: : NCEA 

NCEA 

9/30/2009 

9/30/2009 

Notes 
IRIS - Integrated Risk Information System (USEPA, 20Mb) 
NCEA = National Center for Environmental Assessment, Provisional Peer-Reviewed -Toxicity Value 
CalEPA = California Environmental Protection Agency, Office of Environmental Health Hazard Assessment 
ATSDR = Agency for Toxic Substances and'Disease Registry.MinlmalRiskLevel (ATSDR, 2009) 
'HEAST - Health Effects Assessment Summaiy Tables (USEPA,.1997a) 
1 The subchronic RfC is from a different source than the chronic RfC. Hie subchronic value is lower than the chronic vahie and will therefore not be used in the noncancer hazard calculations. 
N/A = Not Available 
NA - Not Applicable 



TABLE 6:1 
CANCER TOXICITY DATA « ORAL/DERMAL 

CORNELL-DUB1LIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Chemical 
of Potential 

Concern 

OralCancer Slope Factor (CSF) Oral Absorption 
Efficiency for Dennal 

Absorbed Cancer Slope Factor 
for Dennal 

USEPA Weight of 
Evident Classification / 

Cancer Guideline 
Description 

OralCSF 

Source(s) Date(s) 
(MM/DD/YYYV) 

Benzene 

Bromodichioromethanc 
Chlorobenzene 
Chloroform 

l,2-Dibromo-3-chloropropane 

Dibromochloromethanc 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
,4-Dichlorobenzene 

1.1-Dichloroe thane 

1.2-Dichloroethane 
1,1-Dichloroethene 
:is-l,2-Dicbloroethene 
Tans-1 ,2-Dichloroethene 
Ethyibenzene 
Methylcyclohexane 
Methyl tert-butyl ether 
Methylene chloride 

retrachloroethene 

1,1 ,2-Trich!oroethane 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 

Trichloroethenc 

>Xylene 
Vinyl chloride (for adult workers) 

Vinyl chloride (for adult and child residents) 

Benzo(a)anthracene 
Benzo(a)pyreRe 

Benzo(b)fluorantbcne 
Bcnzo(g,h,i)perylene 
Bcnzo(k)fluoranthene 
1,1-Biphenyl 
bis(2-Etbylbexyl) phthalate 

Dibcnzo(aJ))anthracene 

lndetto( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

Polychlorinated biphenyls.total 

2,3,7,8-TCDD 

5.5E-02 

6.2E-02 
N/A 

3.1E-02 

8.0E-OI 

8.4E-02 
N/A 
N/A 

5.4E-03 
5.7E-03 

9.1E-02 
N/A 
N/A 
N/A 

I.1E-02 
N/A 

1.8E-03 
7.5E-03 

5.4E-OI 

5.7E-02 
N/A 

2.9E-02 
5i9E-03 

N/A 
7:2E-01 
1.5E+B0 

7.3E-01 
7.3E+00 

7.3E-01 

N/A 
7.3E-02 

N/A 
1.4EMJ2 
7JE-HJ0 
7.3E-01 

N/A 
N/A 

4.0E-0I 

I.6E+05 

(mg/kg-day)'1 

(mg/kg-day)1 

(mg/kg-day)'1 

(mg/kg-day)1 

(mg/kg-day)1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

5.5E-02 

6.2E-02 
N/A 

3.1E-02 

8.0E-01 

8.4E-02 

N/A 

N/A 
5.4E-03 

5.7E-03 

9.1E-02 
N/A 
N/A 
N/A 

1.1E-02 
N/A 

1.8E-03 
7.5E-03 
S.4E-01 

5.7E-02 
N/A 

2.9E-02 
5.9ET03 

N/A 
7.2E-01 
1.5E+00 

7.3E-01 

7.3E+00 

7.3E-01 
N/A 

7.3E-02 
N/A 

1.4E-02 
7.3E+00 

7.3E-01 
N/A 
N/A 

4.0E-01 

(mg/kg-day)' 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kgTday)'1 

(mg/kg-day)1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kgrday)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kgrday)'1 

A 

B2 
D 
B2 

Likely to be carcinogenic 
to humans 

C 

D 
D 

C 

B2 
C 

Inadequate information 

Inadequate information 

D 

Data are inadequate 

A 

B2 

B2 

B2 
D 
B2 
D 
B2 
B2 
B2 

C 
D 

IRIS 

CalEPA 

NCEA 

IRIS 

CalEPA 

CalEPA 

IRIS 

NCEA 

CalEPA 

CalEPA 

IRIS 

CalEPA 

IRIS 
NCEA 
NCEA 

CalEPA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 
IRIS 

IRIS 

IRIS 

USEPA 

1/25/2011 

1/25/2011 

2/1/2011 
8/3/2006 

1/25/2011 

2/1/2011 
2/1/2011 
1/25/2011 

2/3/2011 

2/1/2011 

2/1/2011 

1/25/2011 

2/1/2011 

1/25/2011 

9/11/2009 

6/16/2009 
2/1/2011 

1/25/2011 

1/25/2011 

1/25/2011 

1/25/2011 

1/25/2011 

1/25/2011 

1/25/2011 

1/25/2011 

1/25/2011 

12/30/2009 



TABLE 6.1 
CANCER TOXICITY DATA - ORAL/DERMAL 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor (CSF) Oral Absorption 
Efficiency for Dermal 

Absorbed Cancer Slope Factor 
for Dermal 

USEPA Weight of 
Evidence Classification / 

Cancer Guideline 
Description 

Oral CSF Chemical 
of Potential 

Concern Value Units 

Oral Absorption 
Efficiency for Dermal 

Value Units 

USEPA Weight of 
Evidence Classification / 

Cancer Guideline 
Description 

Source(s) Datc(s) 
(MM/DD/YYYY) 

M'-DDD 2.4E-01 (mg/kg-day)'1 1 2.4E-01 (mg/kg-day)'1 B2 IRIS 1/25/2011 

1,4'DDE 3.4E-01 (mg/kg-day)'1 1 3.4E-01 (mg/kg-day)'1 B2 IRIS 1/25/2011 

M'-DDT 3.4E-01 (mg/kg-day)'1 1 3.4E-01 (mg/kg-day)1 B2 IRIS 1/25/2011 

iipha-BHC (HCH) 6.3E+00 (mg/kg-day)'1 1 6.3E+00 (mg/kg-day)'1 B2 IRIS 1/25/2011 

teta-BHC 1.8E+00 (mg/kg-day)'1 1 1.8E+00 (mg/kg-day)"1 C IRIS 1/25/2011 

Jelta-BHC N/A - N/A - D 

gamma-BHC (lindane) 1.1E+O0 (mg/kg-day)'1 1 I.1E+00 (mg/kg-day)'1 - CalEPA 2/1/2011 

gamma-Chlordane 3.5E-0I (mg/kg-day)'1 I 3.5E-01 (mg/kg-day)'1 B2 IRIS 1/25/2011 

Dieldrin 1.6E+01 i (mg/kg-day)'1 1 1.6E+OI (mg/kg-day)'1 B2 IRIS 1/25/2011 

Endosutfan II N/A ; - ; N/A - -

Endosulfan sulfate N/A - N/A ~ --

Endrin aldehyde N/A - - N/A -- -

Beptachlor 43E+00 (mg/kg-day)'1 i 4.5E+00 (mg/kg-day)'1 B2 IRIS 1/25/2011 

Aluminum N/A _ _ N/A .. i Inadequate information NCEA 10/23/2006 
Antimony N/A - - N/A -- 1 Inadequate information NCEA 8/5/2008 
Arsenic I.5E+00 (mg/kg-day)-1 l 1.5E+00 (mg/kg-day)-1 A IRIS 1/25/2011 
Barium N/A -- • N/A - D 
Cadmium N/A -

1 N/A ~ B1 
Chromium (as Cr VI) 5.0E-01 (mg/kg-day)-1 0.025 2.0E+O1 (mg/kg-day)-1 ! D NJDEP 6/2009 
Cobalt N/A - N/A - - NCEA 8/25/2008 

Iron N/A ; ; N/A - i 
Lead N/A . - N/A - B2 
Manganese N/A « ~ N/A ' I> 
Vanadium N/A • -• N/A - > Inadequate information NCEA 9/30/2009 

Notes 
Gastrointestinal absorption efficiences are from Exhibit 4-1 in USEPA, 2004. See Section 4, "Toxicity Assessment," USEPA (1986) Weight of Evidence Classifications: 
of the Human Health Risk Assessment .text. A - Human carcinogen 
IRIS = Integrated Risk Information System (USEPA, 201 lb) 81 - Probable human carcinogen - indicates that limited human data are available 
NCEA = National Center for Environmental Assessment, ProvisionalPeer-Revicwed Toxicity Value 82 - Probable human carcinogen - indicates sufficient evidence in animals and 
CalEPA - California EnvironmehtaliProtection Agency, Office of Environmental: Health Hazard Assessment inadequate or no evidence in humans 
USEPA = United States Environmental Protection Agency C - Possible human carcinogen 
NJDEP - New Jersey Department of Environmental'Protection (Stem, 2009) D - Not classifiable as a human carcinogen 
N/A = Not Available E - Evidence of n on carcinogenicity 

USEPA (2005b) Cancer Guidelines Descriptions: 
Carcinogenic tohumans 
Likely to.be carcinogenic to bumans 
Suggestive evidence of carcinogenic potential 
Inadequate information to assess carcinogenic potential 
Not likely to be carcinogenic to humans 



TABLE 6.2 
CANCER TOXICITY DATA - INHALATION 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Chemical 
of Potential 

Concern 

Unit Risk Inhalation Cancer Slope Factor (CSF) USEPA Weight of 
Evidence Classification / 

Cancer Guideline 
Description 

Unit Risk: Inhalation CSF Chemical 
of Potential 

Concern Value Units Value Units 

USEPA Weight of 
Evidence Classification / 

Cancer Guideline 
Description 

Source Date 
(MM/DD/YYYY) 

Benzene 7.8E-06 (pg/m3)"1 NA - A IRIS 1/25/2011 
Bromodichloromethane 3.7E-05 (pg/m3)"1 NA ~ B2 CalEPA 2/1/2011 
Chlorobenzene N/A - NA - D 
Chloroform 2.3E-05 (pg/m3)"1 NA - B2 IRIS 1/25/2011 

1,2-Dibromo-3-chloropropane 6.0E-03 (pg/m3)"1 NA -
Likely to be carcinogenic to 

humans 
NCEA 8/3/2006 

Dibromochloromethane 2.7E-05 (pg/m3)"1 NA -- C CalEPA 2/1/2011 
1,2-Dichlorobenzene N/A ~ NA — D 
1,3-Dichlorobenzene N/A - NA -- D 
1,4-Dichlorobenzene 1.1E-05 (pg/m3)"1 NA - - CalEPA 2/1/2011 
1,1 -Dichloroethane 1.6E-06 (pg/m3)"1 NA ~ C CalEPA 2/1/2011 
1,2-Dichloroethane 2.6E-05 (pg/m3)"1 NA - B2 IRIS 1/25/2011 
1,1 -Dichloroethene N/A NA — C 
cis-1,2-DichIoroethene N/A -- NA ; Inadequate information NCEA 2/3/2011 
trans-1,2-Dichloroethene N/A ~ NA ~ -

Ethylbenzene 2.5E-06 (pg/m3)"1 NA ; D CalEPA 2/1/2011 
Methylcyclohexane N/A - NA -

Methyl tert-butyl ether 2.6E-07 (pg/m3)"' NA -- -- CalEPA 2/1/2011 
Methylene chloride 4.7E-07 (pg/m3)'1 NA -- B2 IRIS 1/25/2011 
T etrachloroethene 5.9E-06 (pg/m3)*1 NA -- -- CalEPA 2/1/2011 
1,1,2-Trichloroethane 1.6E-05 (pg/m3)*1 NA - C IRIS 1/25/2011 
1,2,3-Trichlorobenzene N/A NA -- Inadequate information NCEA 9/11/2009 
1,2,4-Trichlorobenzene N/A ~ NA - D NCEA 6/16/2009 
Trichloroethene 2.0E-06 (pg/m3)"1 NA -- CalEPA 2/1/2011 
o-Xylene N/A - NA -- Data are inadequate 
Vinyl chloride (for adult workers) 4.4E-06 (pg/ra3)'1 NA - A IRIS 1/25/2011 
Vinyl chloride (for adult and child residents) 8.8E-06 (ug/m3)"' NA --



TABLE 6.2 
CANCER TOXICITY DATA -- INHALATION 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Chemical 
of Potential 

Concern 

Unit Risk Inhalation Cancer Slope Factor (CSF) USEPA Weight of 
Evidence-Classification/ 

Cancer Guideline 
Description 

Unit Risk : Inhalation CSF Chemical 
of Potential 

Concern Value Units Value Units 

USEPA Weight of 
Evidence-Classification/ 

Cancer Guideline 
Description 

Source Date 
(MM/DD/YYYY) 

Benzo(a)anthracene 1.1E-04 (pg/m3)"' NA - B2 CalEPA 2/1/2011 

Benzo(a)pyrene 1.1E-03 (pg/m3)*' NA - B2 CalEPA 2/1/2011 
Benzo(b)fluoranthene 1.1E-04 (pg/m3)"1 NA -- B2 CalEPA 2/1/2011 
Benzo(g,h,i)pery lene N/A -- NA - D 
Benzo(k)fluoranthene 1.1E-04 (pg/m3)"1 NA -- B2 CalEPA 2/1/2011 
1,1-Biphenyl N/A /' NA -- D 
bis(2-Ethylhexyl) phthaiate 2.4E-06 (pg/m3)"1 NA - B2 CalEPA 2/1/2011 
Dibenzo(aJi)anthracene 1.2E-03 (pg/m3)"1 NA -- B2 CalEPA 2/1/2011 
lndeno(l,2,3-cd)pyrene 1.1E-04 (pg/m3)"1 NA -- B2 CalEPA 2/1/2011 
Naphthalene 3.4E-05 (pg/m3)"1 N A .  - C CalEPA 2/1/2011 
Phenanthrene N/A -- NA -- D 

Polychlorinated biphenyls, total 1.0E-04 (pg/m3)"1 NA - B2 IRIS 1/25/2011 

2,3,7,8-TCDD 3.3E+01 (pg/m3)'1 NA - B2 HEAST 7/1997 

4,4'-DDD 6.9E-05 (pg/m3)"' NA — B2 CalEPA 2/1/201.1 
4,4-DDE 9.7E-05 (pg/m3)'1 NA - B2 CalEPA 2/1/2011 
4,4'-DDT 9.7E-05 (Pg/m3)'1 NA - B2 IRIS 1/25/2011 
alpha-BHC (HCH) 1.8E-03 (Pg/m3)'1 . NA - B2 IRIS 1/25/2011 
beta-BHC 5.3E-04 (pg/m3)"1 NA -- C IRIS 1/25/2011 
delta-BHC N/A - NA - D 
gamma-BHC (lindane) 3.1E-04 (pg/m3)"' NA -- -- CalEPA 2/1/201 i 
gamma-Chlordane 1.0E-04 (pg/m3)7' NA -- B2 IRIS 1/25/2011 
Dieldrin 4.6E-03 (pg/m3)" NA - B2 IRIS 1/25/2011 
Endosulfan II N/A - NA --

1 

Endosulfan sulfate N/A - NA -- --

Endrin aldehyde N/A -- NA -

Heptachlor 1.3E-03 (ue/rn3)"' NA -- B2 ; IRIS 1/25/2011 



TABLE 6.2 
CANCER TOXICITY DATA - INHALATION 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Chemical Unit Risk Inhalation Cancer Slope Factor (CSF) USEPA Weight of Unit Risk : Inhalation CSF 
of Potential Evidence Classification / 

Concern Value Units Value Units Cancer Guideline 
Description 

Source Date 
(MM/DD/YYYY) 

Aluminum N/A -- NA — Inadequate information NCEA 10/23/2006 
Antimony N/A - NA - Inadequate information NCEA 8/5/2008 
Arsenic 4.3E-03 (pg/m3)"1 NA -- A IRIS 1/25/2011 
Barium N/A -- NA - D 
Cadmium 1.8E-03 (pg/m3)'1 NA - B1 IRIS 1/25/2011 
Chromium (as Cr VI) 1.2E-02 (pg/m3)'1 NA - A IRIS 1/25/201.1 

Cobalt 9.0E-03 (pg/m3)"1 NA -
Likely to be carcinogenic to 

humans by the inhalation route 
NCEA 8/25/2008 

Iron N/A — NA __  

Lead N/A — NA .. B2 
Manganese N/A ~ NA - ' D 
Vanadium N/A -- NA - Inadequate information NCEA 9/30/2009 

Notes 
IRIS = Integrated Risk Information System (USEPA, 201 lb) USEPA (1986) Weight of Evidence Classifications: 
NCEA = National Center for Environmental Assessment, Provisional Peer-Reviewed: Toxicity Value A - Human carcinogen 
CalEPA = California Environmental Protection Agency, Office of Environmental Health Hazard Assessment B1 - Probable human carcinogen - indicates that limited humandata.are available 
N/A — Not Available B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as to human carcinogenicity 
E - Evidence of noncarcinogenicity 

USEPA (2005b) Cancer Guidelines Descriptions: 
Carcinogenic to humans 
Likely to be carcinogenic to humans 
Suggestive evidence-of carcinogenic potential 
Inadequate information to assess carcinogenic potential 
Not likely to.be carcinogenic to humans 



TABLE 7.1.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe; Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
Receptor Aae: Adult 

Medium Exposure Medium Exposure Point Exposure Route Chemical of 
Potential Concern 

EP C Ca near Risk Calculations Non-Cancer Hazard Calculations Chemical of 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / 
Cancer Risk Intake / Exposure Reference Dose / Reference Hazard Value Units Concentration Unit Risk Cancer Risk Concentration Concentration Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Process Water Dermal Absorption Benzene 7.2E-04 mg/L 9.0E-07 mg/kg-day 5.5E-02 (mg/kg-day)"1 5E-08 2;5E-06 mg/kg-day 4.0E-03 mg/kg-day 6E-04 

Bromodichloromethane 4.1E-04 mg/L 1.9E-07 mg/kg-day 6.2E-02 (mg/kg-day)'1 1E-08 5.2E-07 mg/kg-day 2.0E-02 mg/kg-day 3E-05 
Chlorobenzene 3.7E-03 mg/L 8.8E-06 mg/kg-day NA - - 2.5E-05 mg/kg-day 2.0E-02 mg/kg-day 1E-03 
Chloroform 2.8E-03 mg/L 1.7E-06 mg/kg-day 3.1E-02 (mg/kg-day)'1 5E-08 4.8E-06 mg/kg-day 1.0E-02 mg/kg-day 5E-04 
Dibromochloromethane 3.4E-04 mg/L 1.3E-07 mg/kg-day 8.4E-02 (mg/kg-day)"1 1E-08 ! 3.6E-07 mg/kg-day 2.0E-02 mg/kg-day 2E-05 
1,2-Dichlorobenzene 2.1E-03 mg/L 7.8E-06 mg/kg-day NA - - 2.2E-05 mg/kg-day 9.0E-02 mg/kg-day 2E-04 
1,3-Dichlorobenzene 5.2E-03 mg/L 2.SE-05 mg/kg-day NA - 7.1E4J5 mg/kg-day NA .... 
1,4-Dichlorobenzene 5.0E-03 mg/L 1.8E-05 mg/kg-day 5.4E-03 (mg/kg-day)'1 1E-07 ; 5.1E-05 mg/kg-day 1 7.0E-02 mg/kg-day 7E-04 
1,1-Dichloroethane 7.0E-04 mg/L 4,2E-07 mg/kg-day 5.7E-03 (tng/kg-day)"1 2E-09 1.2E-06 mg/kg-day 1 2.0E-01 mg/kg-day 6E-06 
1,2-Dichloroethane 5.6E-04 mg/L 2.1E-07 mg/kg-day 9.1E-02 (mg/kg-day)"1 2E-08 5:8E-07 mg/kg-day NA 
1,1 -Dichloroethene 5.7E-03 mg/L 5;8E-06 mg/kg-day NA - - 1.6E-05 mg/kg-day 5:0E-02 mg/kg-day 3E-04 

• cis-1,2-Dichloroethene i 1.4E+01 mg/L 9.7E-03 mg/kg-day NA - - 2.7E-02 mg/kg-day 2.0E-03 mg/kg-day 1E+01 
trans-1,2-Dichloroethene 6.1E-02 mg/L 4:2E-05 mg/kg-day NA - - 1.2E-04 mg/kg-day 2.0E-02 mg/kg-day 6E-03 
Methyl tert-butyl ether' 1.3E-02 mg/L | 2.3E-06 mg/kg-day 1.8E-03 (mg/kg-day)"1 4E-09 6.6E-06 mg/kg-day NA _ 
Methylene chloride 5.0E-04 mg/L 1.6E-07 mg/kg-day 7.5E-Q3 (mg/kg-day)"1 1E-09 4.4E-07 mg/kg-day 6.0E-02 mg/kg-day 7E-06 
Tetrachloroethene 3.6E-02 mg/L 1.1E-04 mg/kg-day 5.4E-01 (mg/kg-day)'1 6E-05 3.1E-04 mg/kg-day 1.0E-02 mg/kg-day 3E-02 
1,2,3-Trichlorobenzene 8.5E-03 mg/L : 5.7E-05 mg/kg-day NA - - 1.6E-04 mg/kg-day NA 

mg/kg-day 

1,2,4-T richlorobenzene 5.8E-02 mg/L 1 3.6E-04 mg/kg-day 2.9E-02 (mg/kg-day)'1 1E-05 1.0E-03 mg/kg-day 1.0E-02 mg/kg-day 1E-01 
1,1,2-Trichloroethane 3.9E-03 mg/L 2.3E-06 mg/kg-day 5.7E-02 (mg/kg-day)"1 1E-07 6.6E-06 mg/kg-day 4.0E-03 mg/kg-day 2E-03 
Trichloroethene 7.0E+00 mg/L 7.3E-03 mg/kg-day 59E-03 (mg/kg-day)'1 4E-05 2.0E-02 mg/kg-day NA __ .. 
Vinyl chloride 5.3E-02 mg/L i 2.6E-05 mg/kg-day 7:2E-01 (mg/kg-day)'1 2E-05 7.3E-05 mg/kg-day 3.0E-03 mg/kg-day 2E-02 
bis(2-Ethylhexyl)phthalate 5.7E-03 mg/L 4.2E-05 mg/kg-day ; 1.4E-02 (mg/kg-day)'1 6E-07 1.2E-04 mg/kg-day 2.0E-02 mg/kg-day 6E-03 
Dibenzo(a,h)anthracene 1.7E-04 mg/L 2.7E-05 mg/kg-day ' 7,3E+00 (mg/kg-day):1 2E-04 7.5E-05 mg/kg-day NA 

mg/kg-day 

lndeno(1,2,3-cd)pyrene 1.4E-04 mg/L 1.6E-05 mg/kg-day ' 7.3E-01 (mg/kg-day)"1 1E-05 4.4E-05 mg/kg-day NA ... 

Naphthalene 3.4E-04 mg/L 1.3E-06 mg/kg-day NA - - 3.7E-06 mg/kg-day 2.0E-02 mg/kg-day 2E-04 
Total PCB Aroclors 4.4E-03 mg/L 4.0E-04 mg/kg-day 4-0E-01 (mg/kg-day)"1 2E-04 1.1E-03 ; mg/kg-day 2.0E-05 mg/kg-day 6E+01 
gamma-Chlordane 1.1E-02 mg/L 1.2E-04 mg/kg-day 3.5E-01 (mg/kg-day)"1 4E-05 3,3E-04 ' mg/kg-day 5.0E-04 mg/kg-day 7E-01 
4,4'-DDD 1.6E-01 mg/L 5.4E-03 mg/kg-day 2.4E-01 ; (mg/kg-day)"1 1E-03 T5E-02 mg/kg-day NA _ 
4,4-DDE 4.8E-02 mg/L 1.4E-03 mg/kg-day 3.4E-01 ! (mg/kg-day)'1 5E-04 3.8E-03 mg/kg-day . NA __ 

4,4'-DDT 1.2E-01 mg/L 6.6E-03 mg/kg-day 3.4E-01 i (mg/kg-day)'1 2E-03 : 1.9E-02 mg/kg-day i 5.0E-04 mg/kgrday 4E+01 
Heptachlor 9.7E-03 mg/L 2.2E-05 mg/kg-day 4.5E+00 (mg/kg-day)'1 1E-04 6.2E-05 mg/kg-day 5.0E-04 mg/kg-day 1E-01 
2,3,7,8-TCDD Toxic Equivalence 2.6E-08 mg/L 2.5E-09 mg/kg-day 1.6E+05 (mg/kg-day)"1 4E-04 6.9E-09 mg/kg-day 1.0E-09 mg/kg-day 7E+00 
Aluminum 2.7E-01 mg/L 2.5E-05 mg/kg-day NA - - 6.9E-05 mg/kg-day 1.0E+00 mg/kg-day i 7E-05 
Arsenic 7.6E-02 mg/L 7;0E-06 mg/kg-day 1.5E+00 (mg/kg-day)"1 1E-05 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day 7E-02 
Barium 5.4E-01 mg/L 5.0E-05 mg/kg-day NA - , 1.4E-04 mg/kg-day 1.4E-02 mg/kg-day 1E-02 
Cadmium 5.6E-04 mg/L 5.2E-08 mg/kgday NA •- 1.4E-07 mg/kg-day 2.5E-05 mg/kg-day 6E-03 
Chromium 2.3E-03 mg/L 4.2E-07 ' mg/kg-day 2.0E+01 (mg/kg-day)"1 8E-06 1.2E-06 mg/kg-day 7.5E-05 mg/kg-day 2E-02 
Cobalt 4.2E-04 mg/L 1.5E-08 mg/kg-day NA - - 4.3E-08 mg/kgrday 3.0E-04 mg/kg-day 1E-04 
Iron 5.4E-01 mg/L 5.0E-05 mg/kg-day NA - - 1.4E-04 mg/kg-day 7.0E-01 mg/kg-day 2E-04 
Manganese 3.2E-01 mg/L 2.9E-05 mg/kg-day NA - - 8.2E-05 mg/kg-day 9.6E-04 mg/kg-day 9E-02 
Vanadium 7.4E-03 mq/L 6.9E-07 mg/kg-day NA - - 1.9E-06 mg/kq-dav 1.3E-04 mg/kg-day 1E-02 

Exposure Route Total I 5E-03 II 1E+02 
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TABLE 7.1.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
Receotor Aae: Adult 

Medium Exposure Medium Exposure Point Exposure Route Chemical of 
Potential Concern 

EP C Cancer Risk Calculations Non-Cancer Hazard Calculations Chemical of 
Potential Concern 

Value ! Units Intake / Exposure Cancer Slope Factor / Intake / Exposure Reference Dose / Reference Hazard Value ! Units Concer ltrabon Unit Risk wallbei r\ISK Concentration Concentration Quotient 
- Value Units Value Units Value Units Value Units 

Groundwater Entire Aquifer Workplace Air Inhalation Benzene 1.6E+00 pg/m3 1.3E-01 pg/m3 7.8E-06 (pg/m3)"1 1E-06 3.6E-01 pg/m3 3 0E+01 pg/m3 1E-02 
Bromodichloromethane 8.8E-01 pg/m3 7.2E-02 pg/m3 3.7E-05 (pg/m3)"1 3E-06 2.0E-01 pg/m3 NA • 

Chlorobenzene 8.0E+00 pg/m3 6.5E-01 pg/m3 NA - - ; 1.8E+00 pg/m3 5.0E+01 pg/m3 4E-02 
Chloroform 6.0E+00 pg/m3 4.9E-01 pg/m3 2.3E-05 (pg/m3)"1 1E-05 : 1.4E+00 pg/m3 9.8E+0T pg/m3 1E-02 
Dibromochloromethane 7.4E-01 pg/m3 6.1E-02 pg/m3 2.7E-05 (pg/m3)'1 2E-06 1.7E-01 pg/m3 NA 
1,2-Dichlorobenzene 4.6E*00 pg/m3 3.8E-01 pg/m3 NA - 1.1E+00 pg/m3 2.0E+02 pg/m3 5E-03 
1,3-Dichlorobenzene 1.1E+01 pg/m3 9.2E-01 pg/m3 NA - - j 2.6E+00 pg/m3 NA 
1,4-DiChlorobenzene 1.1E+01 pg/m3 8.8E-01 pg/m3 1.1E-05 (pg/m3)'1 1E-05 2.5E+00 pg/m3 8.0E+02 pg/m3 3E-03 
1,-1-Dichloroethane 1.5E+00 pg/m? 1.2E-01 pg/m3 • 1.6E-06 (pg/m3)'1 2E-07 3.5E-01 pg/m3 NA 
1,2-Dichloroethane 1.2E+00 pg/m3 9.8E-02 pg/m3 2.6E-05 (pg/m3)-1 3E-06 2.7E-01 pg/m3 7.0E+00 pg/m3. 4E-02 
1,1 -Dichloroethene 1.2E+01 pg/m3 1.0E+00 pg/m3 NA - - 2.8E+00 pg/m3 2.0E+02 pg/m3 1E-02 
cis-1,2-Dichloroethene ; 3.1E+04 pg/m3 2.5E+03 pg/m3 NA - - 7.0E*03 pg/m3 NA _ 
trans-T,2-Dichloroethene 1.3E+02 pg/m3 1.1E+01 pg/m3 NA - - 3.0E+01 pg/m3 6.0E+01 pg/m3 5E-01 
Methyl tert-butyl ether 2.7E+01 pg/m3 2.2E+00 pg/m3 2.6E-07 (pg/m3)"1 6E-07 6.2E+00 pg/m3 3.0E+03 . pg/m3 2E-03 
Methylene chloride 1.1E+00 pg/m3 ; 8:9E-02 pg/m3 4.7E-07 (pg/m3)'1 4E-08 2.5E-01 pg/m3 1.0E+03 pg/m3 2E-04 
Tetrachloroethene 7.8E+01 pg/m3 6.4E+00 pg/m3 5.9E-06 (pg/m3)-1 4E-05 1.8E+01 pg/m3 2.7E+02 pg/m3 7E-02 
1,2,3-T richlorobenzene 1.8E+01 pg/m3 : 1.5E+00 pg/m3 NA - - 4.2E+00 pg/m3 NA — 

1,2,4-Trichlordbenzene 1.3E+02 pg/m3 1 1.0E+01 pg/m3 NA - - 2.9E+01 pg/m3 2.0E+00 pg/m3 1E+01 
1,1,2-Trichloroethane 8;4E+00 pg/m3 6.9E-01 pg/m3 1:6E-05 (pg/m3)"1 1E-05 1.9E+00 pg/m3 NA __ 
Trichloroethene 1.5E+04 pg/m3 ; 1.2E+03 pg/m3 2.0E-06 (pg/m3)-1 2E-03 3.5E+03 pg/m3 NA 
Vinyl chloride 1.2E+02 pg/m3 9.4E+00 pg/m3 4.4E-06 (pg/m3)"1 4E-05 2.6E+01 pg/m3 1.0E+02 pg/m3 3E-01 

i 
Naphthalene 7.4E-01 Ua/m3 6.0E-02 ua/m3 3.4E-05 (ua/m3)"1 2E-06 1.7E-01 ua/m3 3.0E+00 ua/m3 6E-02 

I Exposure Route Total I 3E-03 2E+01 
j I Exposure Point Total I 8E-03 1E+02 I Total of Receptor Risks Across Medium I 8E-03 1E+02 

Notes 
NA - Not Available 
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TABLE 7.2.RME 
CALCULATtONOF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD. NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Onsite Groundwater 
Receptor Population: Construction/Utility Worker 
ReceotorAoe: Adult 

Medium Exposure Medium Exposure'Point Exposure Route Chemical of Ef •C Ca near Risk Calculations 
OUUUIIUI Mb 

Non-Cancer Hazard Calculations 
Potential Concern Value Unite i Intake / Exposure Cancer Slope Factor / 

Cancer Risk Intake / Exposure Reference Dos e / Reference Hazard Value Unite i 
Conce ntrabon Unit Risk Cancer Risk 

Concentration Concentration Quotient 
Value Units Value Units Value Units. Value Units 

Groundwater Shallow Onsite Top of the Dermal Absorption Benzene : 3.0E-03 mg/L 4.0E-08 mg/kg-day 5:5E-02 (mg/kg-day)'1 2E-09 1.2E-05 mg/kg-day 1.2E-G2 . mg/kg-day 1E^3 
Groundwater Groundwater Table Chlorobenzene ; 1.7E-02 mg/L 4.3E-07 mg/kg-day NA - - 1.3E-04 . mg/kg-day 7 0E-O2 mg/kg-day 2E-03 

Chloroform • 2.8E-03 mg/L 1.9E-08 mg/kg-day 3.1E-02 (mg/kg-day)'1 6E-10 5.9E-08 mg/kg-day 10E-01 mg/kg-day 6E-05 
1;2-Dibromo-3-chk>ropropane 7.7E-05 mg/L 7.3E-10 mg/kg-day 8.0E-01 (mg/kg-day)'1 6E-10 2.3E-07 mg/kg-day 2.0E-03 mg/kg-day 1E-04 
Dibromochloro methane ; S.5E-04 mg/L 2.2E-09 mg/kg-day 8.4E-02 (mg/kg-day)'1 2E-10 6.8E-07 mg/kg-day 7.0E-02 mg/kg-day 1E-05 
1,2-Pichtorobenzene ! 7:2E-03 mg/L 2.8E-07 rr^/kg-day NA - - 8.7E-05 i mg/kg-day 6.0E-01 mg/kg-day 1E-04 
1,3-Dichlorobenzene 14E-02 mg/L 7.3E-07 mg/kg-day NA - - 2.3E-04 mg/kg-day 2.0E-02 mg/kg-day 1E-02 
1,4-Dfchlorobanzene i 1.9E-02 mg/L 7.4E-07 mg/kg-day 5.4E-03 (mg/kg-day)"1 4E-09 ; 2.3E-04 mg/kg-day 7.0E-02 mg/kg-day 3E-03 
1,1-Dichloroethane 2;9E-03 mg/L 1.9E-08 mg/kg-day 5:7E-03 (mg/kg-day)'1 1E-10 S.8E-06 1 mg/kg-day 2.0E+00 mg/kg-day 3E-08 
1,2-Dichloroethane ' 4.6E-03 mg/L 1.8E-08 mg/kg-day 9.1E-02 (mg/kg-day)"1 2E-09 5.7E-06 mg/kg-day 2.0E-02 mg/kg-day 3E-04 
1, 1-DicMoroethene 6.8E-02 mg/L 7.4E-07 mg/kg-day NA - - ; 2.3E-04 mg/kg-day 5.0E-02 mg/kg-day 5E-03 
cts-1,2-Dichloroethene 1.4E+02 mg/L 1.0E-03 mg/kg-day NA - - 3.2E-01 mg/kg-day 2.0E-02 mg/kg-day 2E+01 
trans-l^-Dichloroethene 5:8E-01 mg/L 4.2E-06 mg/kg-day NA - - ; 1.3E-03 mg/kg-day 20E-01 mg/kg-day 7E4J3 
Ethyibenzene i 1;1E-02 mg/L 4.6E-07 mg/kg-day 1.1E-02 . (mg/kg-day)"1 5E-09 ~ : 1.4E-04 mg/kg-day 1.0E-01 mg/kg-day 1E^03 
Methyicyciohexane 5;0E-Q3 mg/L 4.8E-07 mg/kg-day NA - - 1.5E-04 mg/kg-day NA _ _ 

" Methylene chloride 7.0E-03 mg/L 2.3E-08 mg/kg-day 7.5E-03 (mg/kg-day)'1 2E-.10 7.2E-06 mg/kg-day 6.0E-Q2 mg/kg-day 1E-04 
Tetrachloroethene 5.4E-01 mg/L 1.8E-05 mg/kg-day 5;4E-01 (mg/kg-day)'1 1E-05 5.5E-03 mg/kg-day 1.0E-01 mg/kg-day 6E-02 
1 ,2,3-Trichiorobenzene 7.4E-02 mg/L 5.3E-06 mg/kg-day NA - - . 1.7E-03 mg/kg-day 8.0E-03 mg/kg-day 2E-01 
1 ,2,4-Trichlorobenzene 1.8E-01 mg/L 1.2E-05 mg/kg-day 2.9E-02 . ; (mg/kg^day)'1 3E-07 3.6E-03 mg/kg-day 1.0E-01 mg/kg-day 4E-02 
1,1,2-Trichloroethane 1.4E-02 mg/L 8;0E-O8 mg/kg-day 5.7E-02 j 1 (mg/kg-day)*1 5E-09 2.8E-05 mg/kg-day 4.0E-03 mg/kg-day 7E-03 
Trichloroethene 2.3E+01 mg/L 2.6E-04 mg/kg-day 5.9E-03 • | (mg/kg-day)"1 2E-06 8.0E-02 mg/kg-day NA _ 
o-Xylene 3.8E-02 mg/L 1.5E-06 mg/kg-day NA - - 4.8E-04 mg/kg-day 4.0E-01 mg/kg-day 1E-03 
Vinyl chloride 1.6E-01 mg/L 8.2E-07 mg/kg-day 7.2E-01 (mg/kg^day)"1 6E-07 2.6E-04 mg/kg-day 3.0E-O3 mg/kg-day 9E-02 
Benzo(a)anthracene 6.1E-04 mg/L 3.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)"1 3E-07 1.1E-04 mg/kg-day NA _ 
Benzo(a)pyrene 3.5E-04 mg/L 3;5E-07 mg/kg-day 7.3E+00 i (mg/kg-day)'1 3E-06 1.1E-04 mg/kg-day NA _ 
Benzo(b)fluoranthene . 2.1E-03 mg/L 2.1E-06 ; mg/kg-day 7.3E4J1 ; (mg/kg-day)"1 2E-06 e;6E-04 mg/kg-day NA 

_ 1 
Benzo(gih,i)perytene 3:7E-04 ~ mg/L 7.0E-07 mg/kg-day NA - - 2.2E-04 mg/kg-day NA _ 
Benzo(k)fluoranthene 7.2E-04 mg/L 7.2E-07 « mg/kg-day 7.3E-02 (mg/kg-day)"1 5E-08 2.2E-04 mg/kg-day NA 
1,1-Biphenyl 2.7E-03 mg/L; 2-2E-07 mg/kg-day NA - - 6.8E-05 mg/kg-day 1.0E-01 mg/kg-day 7E-04 
Dibenzo(a,h)a nth race ne 1.4E-03 mg/L 2.1E-06 ; ; mg/kg-day 7.3E+00 (mg/kg-day)"1 2E-05 6.5E-04 mg/kg-day NA _ 
lndeno(1,2,3-cd)pyrene . 3.8E-04 mg/L 4.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)*1 3E-07 1.2E-04 mg/kg-day NA _ 
Naphthalene 2.0E-03 mg/L 8.2E-08 ! mg/kg-day NA - 2.6E-05 mg/kg-day 2.0ET01 mg/kg-day 1E-04 
Phenanthrene 5.2E-04 mg/L 6.9E-08 1 i mg/kg-day NA - ; 2.2E-05 mg/kg-day NA _ „ 
Total PCBAroclors 1.2E-Q2 mg/L 1:0E-05 , , mg/kg-day 4.0E4J1 (mg/kg-day)"1 4E-08 I 3.2E-03 mg/kg-day 6.QE-05 mg/kg-day 5E+01 
alpha-BHC 4.9E-04 mg/L 9.7E-09 mg/kg-day 6.3E+0O (mg/kg-day)'1 6E-08 3.0E-06 mg/kg-day 8.0E-03 mg/kg-day 4E-04 
deita-BHC 1.4E-G3 mg/L , 4.7E-08 mg/kg-day NA - - 1.5E-05 mg/kg-day NA _ ; _ 
gamma-BHC 2.0E-04 mg/L I 3.6E-09 • mg/kg-day T.1E+0O (mg/kg-day)"1 4E-09 1.1E-06 mg/kg-day 3.0E-03 mg/kg-day i 4E-04 
gamma-Chlordane 2£E-03 mg/L I 2;3E-07 mg/kg-day ; 3.5E-01 (mg/kg-day)'1 8E-08 | 7.OE-05 mg/kg-day 5.0E-04 mg/kg-day , 1E-01 
4,4'-DDD 5:9E-04 mg/L : 1.9E-07 ; mg/kg-day ! 2.4E-01 (mg/kg-day)"1 5E-08 5.9E-05 mg/kg-day NA _ ' ~ 
4,4*-DDE 1.3E-03 mg/L ' 3.7E-07 , mg/kg-day i 3.4E-01 (mg/kg-day)"1 1E-07 1.2E-04 mg/kg-day NA _ _ 
4,4'-DDT 4.4E-03 mg/L 2.3E-06 mg/kg-day 3.4E-01 (mg/kg-day)"1 8E-07 7:3E-04 mg/kg-day 5.0E-04 mg/kg-day 1E+00 
Dieldrin 4.7E-04 mg/L 1.5E-08 mg/kg-day. 1.6E+01 (mg/kg-day)*1 2E-07 4.7E-06 mg/kg-day 1.0E-O4 mg/kg-day 5E-02 
Endosulfan II 1.1E-03 mg/L 1.3E-08 mg/kg-day NA - - 3.9E-06 mg/kg-day 6.0E-03 mg/kg-day 7E-04 
Endosulfan sulfate 4.5E-04 mg/L 3;6E-09 mg/kg-day , NA - 1.1E-06 mg/kg-day NA .. _ 
Endrin aldehyde 7-7E-04 mg/L 4.5E-08 mg/kg-day ; NA _ - 1.4E-05 mg/kg-day NA _ 
Heptachlor 8;7E-04 mg/L 1.9E-08 mg/kg-day i 4.5E+00 (mg/kg-day)"1 9E-08 6.0E-06 mg/kg-day 5.0E-O4 mg/kg-day 1E-02 
2,3,7,8-TCDD Toxic Equivalence 5.4E-08 mg/L 4.9E-11 mg/kg-day 1.6E+05 (mg/kg-day):1 8E-06 1.5E-08 mg/kg-day 2.CE-08 mg/kg-day 8E-01 
Aluminum 1.8E+00 mg/L 1.6E-06 mg/kg-day NA - 5.1E-04 mg/kg-day 1.OE+0O mg/kg-day 5E-04 
Arsenic 1.4EMJ1 mg/L 1.2E-07 mg/kg-day 1.6E+00 (mg/kg-day)'1 2E-A7 3.9E-05 mg/kg-day 3.0E-04 . mg/kg-day 1E-01 
Barium 8.2E-01 mg/L 7.3E-07 mg/kg-day NA - - 2.3E-04 . mg/kg-day 1.4E-02 , mg/kg-day 2E-02 
Cadmium 3.3E-03 mg/L 3.0E-09 mg/kg-day NA . [ . -• 9.2E-07 mg/kg-day 2I5E-05 mg/kg-day 4E-02 
Chromium 2.9E-02 mg/L 5.1E-08 mg/kg-day 2.0E+01 (mg/kg-day)"1 1E-06 1.6E-05 mg/kg-day 5.0E-04 mg/kg-day 3E-02 
Cobalt 9.3E-04 mg/L 3.3E-10 mg/kg-day NA - - 1.0E-07 mg/kg-day 3.0E-03 mg/kg-day 3E-05 
Iron 2.7E+00 mg/L 2.4E-06 mg/kg-day NA - - 7.5E-04 mg/kg-day 7.0E-01 mg/kg-day 1E-03 
Manganese 6.7E-01 mg/L 5.9Er07 mg/kg-day NA - - 1.8E-04 mg/kg-day 9.6E-04 mg/kg-day 2E-01 
Vanadium 7.8E-03 mo/L 6.9E-09 NA ... 2.2E-06 ma/ka-dav 1.3E-04 ma/ko-dav 2E-02 

Exposure Route Total 5E-05 II 7E+01 
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TABLE7.2.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CORNELL-DUBIUER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT'3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit Shallow Onstte Groundwater 
Receptor Population: Construction/Utflity Worker 
ReceotorAae: Adult 

Medium Exposure Medium Exposure Point ExposureRoute Chemical of - EPC Cancer Risk Calculations Non-Cancer Hazard Calculations 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / 
Cancer Risk Intake / Exposure Reference Dose / Reference Hazard Value Units 

Conce rtration Ur tRisk Cancer Risk 
Quotient 

Value Units Value Units Value Units Value Units 
Quotient 

Groundwater Shallow Onsite Outdoor Air Around Inhalation Benzene 4.7E-03 pg/m3 3.7E^06 pg/ni3 7.8E-06 (pg/m3)'1 3E;11 1.1E-03 pg/m3 9.0E+01 1E-05 
Groundwater an Excavation Chlorobenzene 1.9E^02 pg/m3 1.5E-05 pg/m3 NA - - ' 4.6E-03 pg/m3 5.0E+02 pg/m3 9E-06 

Chloroform 3.6E-03 pg/m3 2.8E-06 pg/m3 2.3E-05 (Mfl/m®)'1 6E-11 8.8E-04 pg/m3 214E+02 pg/m3 4E-06 
1,2-Dibromo-3-chloropropane 5.3E-05 pg/m3 4.1E-08 pg/m3 6.0E-03 (|ig/mV 2E-10 1.3E4J5 pg/m3 2.0E+00 pg/m3 6E-06 
Dibromochloromethane 5.0E-04 pg/m3 3.6E-07 pg/m3 2.7E-05 (pg/m3)'1 1E-11 1.2E-04 pg/m3 NA ' „ 

1,2-Dichlorobenzene 8.1E-03 pg/m3 6.3E-06 pg/m3 NA - . _ 2.0E-O3 pg/m3 2;0E+03 pg/m3 1E-06 
1,3-Dichlorobenzene 1.6E-02 pg/m3 1.2E-05 pg/m3 NA - - 3.9E-03 pg/m3 NA _ 
1,4-Dichlorobenzene 2.2E-02 pg/m3 1.7E-05 pg/m3 1.1E-05 (pg/m3)"1 2E-10 5.2E-03 pg/m3 2.4E+03 pg/m3 2E-06 
1,1-Dlchtoroethane 4.1E-03 pg/m3 3.2E-06 pg/m3 1.6E-06 (pg/m3)"1 l 5E-12' 9.9E-04 pg/m3 NA _ 
1,2-Dichtoroethane 8.1E-03 pg/m3 4.8E-06 pg/m3 2.6E-05 (pg/m3)"1 1E-10 1.5E-03 , pg/m3 7.0E+01 pg/m3 2E-05 
1,1-Dichioroethene 9.7E-02 pg/m3 7.6E-05 pg/m3 NA i - 2.4E-02 < pg/m3 2.0E+02 pg/m3 1E-04 
cis-1,2-Dich!oroethene 2.0E+02 pg/m3 1.5E4J1 pg/m3 NA - - 4.8E+01 pg/m3 NA _ _ 
trans-1,2-Dichloroethene 8.2E-01 pg/m3 6.4E-04 pg/m3 NA - - 2.0E-01 pg/m3 7.9E+02 pg/m3 3E-04 
Ethyl benzene 1.5E-02 pg/m3 1.2E-05 pg/m3 2.5E-08 (pg/m3)"1 3E-11 3.6E-03 pg/m3 9.0E+03 pg/m3 4E-07 
Methylcyctohexane 6.3E-03 pg/m3 6.5E-06 pg/m3 NA - - 2.0E-03 : pg/m3 3.0E+03 pg/m3 7E-07 
Methylene chloride 1.0E-02 pg/m3 8.1E-06 pg/m3 4.7E-07 (pg/m3)"1 4E-12 2.5E-03 ; pg/m3 1.0E+03 pg/m? 3E-06 
Tetrachloroettiene B.8E-01 pg/m3 4.5E-04 pg/m3 59E-06 (pg/m3)'1 3E-09 . 1.4E-01 pg/m3 2.7E+02 ' pg/m3 5E-04 
1^,3-Trichlorobenzene 7.4E-Q2 pg/m3 5.8E-05 pg/m3 NA - _ 1.8E-02 pg/m3 NA _ 
1,2,4rTrtchlorobenzene 1.8E-01 pg/m3 1.4E-04 pg/m3 NA - - 4.4E-02 pg/m3 210E+01 pg/m? 2E-03 
1; 1,2-Trfchloroethane 1.6E-02 pg/m3 1.2E-05 pg/m3 1.6E-05 (pg/m3)*1 2E-10 3.9E-03 pg/m3 NA _ 
Trichloroethene 2.8E+01 pg/m3 2.2E-02 pg/m3 2.0E-06 (pg/m3)*1 4E-08 . 6.9E+00 pg/m3 NA _ _ 
o-Xylene 5.1E-02 pg/m3 4.0E-05 pg/m3 NA - _• 1.2E-02 pg/m3 4.0E+02 pg/m3 3E-05 
Vinyl chloride 2.8E-01 pg/m3 ' 2.2E-04 pg/m3 4:4E-08 (pg/m3)'1 1E-09 6.8E-02 pg/m3 1.0E*02 pg/m3 7E-04 
Naphthalene < 2.2E-03 pg/m3 1 1.7E-06 pg/m3 3.4E-05 (pg/m3)"1 6E-.11 5.4E-04 pg/m3 3.0E+00 pg/m3 2E-04 
Phenanthrene 2.5E-04 ua/m3 1.9E-07 ua/m3 NA - - 6.0E-05 ua/m3 NA 

pg/m3 

_ 

Total of Receotor Risks 
ExposurePoint Total 
Across Medium 

Exposure Route Total II 5E-08 
5E-05 ~ 

ll SF-OS 

4E-03 
7E+01 
7E+01 

Notes 
NA - Not Available 
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TABLE 7.3.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, SBB 
Receptor Population: Construction/Utility Worker 
Receptor Aae- Adult 

Subchronic 
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations 

Potential Concern Value Units Intake / Exposure 
Concentration 

Cancer SlOpe Factor / 
UnitiRiSk Cancer Risk- Intake / Exposure 

Concentration 
Reference Dose / Reference 

Concentration 
Hazard 

Quotient 
Value Units Value Units Value: Units Value Units 

Groundwater Shallow Offsite Top of the Dermal Absorption Benzene 5.0E-04 mg/L 6.6E-09 mg/kg-day 5.5E-02 (mg/kg-day)"1 1 4E-10 i 2.1E-06 mg/kg-day 1.2E-02 mg/kg-day 2E-04 
Groundwater, Groundwater Table Chloroform 1.1E-03 mg/L 7.3E-09 mg/kg-day 3.1E-02 (mg/kg-day)"1 ! i 2E-10 2.3E-06 mg/kg-day 1:0E-01 mg/kg-day 2E-05 

1 South Of Bound Brook Dibromochloromethane 5.1E-04 mg/L 2.0E-09 mg/kg-day 8.4E-02 (mg/kg-day)"1 I 2E-10 6.3E-07 mg/kg-day 7:0E-O2 mg/kg-day 9E-06 
(SBB) cis-1,2-Dichloroethene 1.7E-02 mg/L 1.2E-07 mg/kg-day NA - ' i - 3.9E-05 mg/kg-day 2:0E-O2 mg/kg-day 2E-03 

Methyl tert-butyl ether 1.9E-01 mg/L 3.8E-07 mg/kg-day 1.8E-03 (mg/kg-day)'1 7E-10 1.2E-04 mg/kg-day 3:OE-O1 mg/kg-day 4E-04 
Tetrachioroethene 1.9E-03 mg/L 6.3E-08 mg/kg-day 5.4E-01 (mg/kg-day)'1 | 3E-08 | 2.0E-05 mg/kg-day 1.0E-01 mg/kg-day 2E-04 
Trichloroethene 1.1E+00 mg/L 1.3E-05 mg/kg-day 5.9E-Q3 (mg/kg-day)'1 7E-08 | 3.9E-03 mg/kg-day NA — __ 
Dibenzo(a,h)anthracene 2.4E-03 mg/L 3.7E-06 mg/kg-day 73E+00 (mg/kg-day)'1 3E-05 I 1.2E-03 mg/kg-day NA — — 

lndeno(1,2,3-cd)pyrene 1.1E-04 mg/L 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)"1 8E-08 3.6E-05 mg/kg-day NA - — 

Naphthalene 1.3E-04 mg/L 5.2E-Q9 mg/kg-day NA - j ~ ! 1i.6E-06 mg/kg-day 2.0E-01 mg/kg-day 8E-06 
Total PCB Aroclors 5.1E-03 mg/L 4.5E-06 mg/kg-day 4.0E-01 (mg/kg-day)"1 2E-06 1.4E-03 mg/kg-day 6.0E-05 mg/kg-day 2E+01 
2,3,7,8-TCDD Toxic Equivalence 1..7E-09 mg/L T.5E-12 mg/kg-day 1:6E+05 (rng/kg-day)"1 2E-07 ; 4.8E-10 mg/kg-day 2.0E-08 mg/kg-day 2E-02 
Arsenic 3.7E-02 mg/L 3.3E-08 mg/kg-day 1.5E+00 (mg/kg-day)"1 5E-08 : 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day ; 3E-02 
Barium 8.3E+00 mg/L 7.3E-06 mg/kg-day NA - - 2.3E-03 mg/kg-day 1.4E-02 : mg/kg-day 2E-01: 
Chromium 5.7E-04 mg/L 1.0E-09 mg/kg-day 2i0E+01 (mg/kg-day)"1 2E-08 3.1E-07 mg/kg-day 5.0E-04 ' mg/kg-day I 8E-04 
Manganese 3.2E-01; mg/L 2.8E-07 mg/kg-day NA — - 8.9E-05 mg/kg-day 9.6E-04 i mg/kg-dav 9E-02 

Exposure Route Total I 3E-0S I 2E+01 
Outdoor Air Around Inhalation Benzene 7.9E-04 pg/m3 6.1E-07 pg/m3 7.8E-06 (pg/m3)"1 5E-12 1.9E-04 pg/m3 9.0E+01 | pg/m3 2E-06 

an Excavation Chloroform 1.4E-03 pg/m3 1.1E-06 pg/m3 2.3E-05 (pg/m3)'1 3E-11 3.4E-04 pg/m3 2.4E+02 i pg/m3 ! 1E-06 
Dibromochloromethane 4.7E-04 pg/m3 3.7E-07 pg/m3 2.7E-05 (pg/m3)"1 1E-11 1.1E-04 pg/m3 NA i •- i — 

cis-1,2-Dichloroethene 2.4E-02 pg/m3 1.9E-05 pg/m3 NA - - 5.8E-03 pg/m? NA — — 

Methyl tert-butyl ether 2.7E-01 pg/m3 2.2E-04 pg/m3 2.6E-07 (pg/m3)"1 6E-11 6.7E-02 pg/m? 3I0E+03 pg/m3 2E-05 
Tetrachioroethene 2.1E-03 pg/m3 1.6E-06 pg/m3 5.9E-06 (pg/m3)"1 1E-11 5.0E-04 pg/m3 2.7E+02 pg/m3 2E-06 
Trichloroethene 1.4E+00 pg/m3 1.1E-03 pg/m3 2.0E-06 (pg/m3)"1 2E-09 3.4E-01 pg/nri? NA — — 

Naphthalene 1.4E-04 ua/m3 1.1E-07 ua/m3 3.4E-05 (ua/m3!'1 4E-12 3.4E-05 ua/m? 3:0E+00 ua/m? 1E-05 . 
Exposure Route Total I 2E-09 I 4E-05 

l 1 Exposure Point Total I 3E-0S I 2E+01 
1 Total of Receptor Risks Across Medium I 3E-05 I 2E+01 

Notes 
NA - Not Available 



TABLE 7.4.RME 
CALCULATION OF CHEMICAL CANCERRISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, NBB 
Receptor Population' Construction/Utility Worker 
Receptor Aae: Adult 

Subphrenic 
Medium Exposure Medium Exposure Point Exposure Route Chemical Of E PC Can icer Risk'Calculations Non-Cancer Hazard Calculations 

Potential Concern Value Units | Intake./ Exposure Cancer Slope Factor / r^jKror Dlclr Intake / Exposure Reference-Dose / Reference Hazard Value Units | Conce ntration Unit Risk VdllliOl lMol\' Concentration Concentration ! Quotient 
ValUe Units Value Units Value Units Value Units 

Groundwater Shallow OffSite Top of the Dermal Absorption Benzene 1.2E-03 mg/L 1.6E-08 | mg/kg-day 5.5E-02 (mg/kg-day)"1 9E-10 5.1E-06 mg/kg-day 1.2E-02 mg/kgrday 4E-04 
Groundwater, Groundwater Table Bromodichloromethane 3.5E-04 mg/L 1.7E-09 i  mg/kg-day 6:2E-02 (mg/kg-day)"1 1E-10 5.3E-Q7 mg/kg-day 2.0E-02 mg/kg-day 3E-05 

North of Bound Brook Chloroform. 1.4E-03 mg/L 9.6E-Q9 ' mg/kg-day 3.1E-02 (mg/kg-day)"1 3E-.10 3.0E-06 mg/kg-day 1.0E-01 mg/kg-day 3E-05 
(NBB) cis-1,2-Dichloroethene 4.9E-02 mg/L - . 3.6E-07 j  mg/kg-day NA - - 1.1E-04 mg/kg-day 2.0E-02 mg/kg-day. 6E-03 

Tetrachloroethene 3.8E-04 mg/L 1.2E-08 , mg/kg-day 5.4E-01 (mg/kg-day)'1 7E-09 3.9E-06 mg/kg-day 1.0E-01 mg/kg-day 4E-05 
Trichloroethene 2.4E-01 mg/L 2.6E-06 mg/kg-day 5.9E-03 (mg/kg-day)"1 2E-08 8.2E-04 mg/kg-day NA 

mg/kg-day 

Vinyl chloride 3.6E-04 ; mg/L 1.9E-09 ! mg/kg-day 7.2E-01 (mg/kg-day)"1 1E-09 5.8E-07 mg/kg-day 3.0E-03 ; mg/kg-day 2E-04 
Benzo(g,h,i)perylene 9.8E-05 mg/L 1.8E-07 mg/kg-day NA •\ _ - 5.7E-06 mg/kg-day I  'NA I  — 

bis(2-EthylheXyf)phthalate 5.2E-03 : mg/L 3.7E-07 ' mg/kg-day 1.4E-02 (mg/kg-day)'1 5E-09 1.1E-04 mg/kg-day 2.0Et01 ! mg/kg-day 6E-04 
lndeno(1,2,3-cd)pyrene 1.2E-04 i mg/L 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)"1" 9E-08 4.0E-05 mg/kg-day iNA • __ 

Naphthalene 1.1E-04 mg/L 4-6E-09 mg/kg-day NA -- - 1.4E-06 mg/kg-day 2-0E-01 j  • m9/kg-day 7E-06 
Total PCB Aroclors 4.8E-04 ^ mg/L 4.2E-07 mg/kg-day 4.0E-01 (mg/kg-day)'1 2E-07 1.3E-04 mg/kg-day 6;0E-05 ! mg/kg-day 2E+00 
beta-BHC 3.5E-04 i ; mg/L 7.0E-09 mg/kg-day 1.8E+00 (mg/kg-day);1 1E-08 2.2E-06 mg/kg-day 6:0E-04 . mg/kg-day 4E-03 
delta-BHC 4.2E-04 ; ; mg/L 1.4E-08 mg/kg-day NA - — 4.5E-06 mg/kg-day NA — _ 
4,4'-DDD 7-6E-04 i  mg/L 2.4E-07 mg/kg-day 2.4E-01 (mg/kg-day);1 6E-08 7.6E-05 mg/kg-day NA _ 
4,4'-DDE ; 7.5E-04 ; ; mg/L 2.1E-07 mg/kg-day 3AE-01 (mg/kg-day):1 7E-08 6.5E-05 mg/kg-day NA _ __ 

4,4'-DDT i  S 9:6E-04 mg/L 5.1Er07 mg/kg-day 3.4E-01 (mg/kg-day):1 2E-07 1.6E-04 mg/kg-day 5.0E-04 mg/kg-day 3E-01 
Heptachlor ; 2.0E-04 mg/L 4.4E-09 mg/kg-day 4.5E+00 (mg/kg-day)"1 2E-08 1.4E-06 mg/kg-day 5.0E-04 mg/kg-day 3E-03 ! 
Antimony 2.2E-03 j  mg/L 1.9ET09 mg/kg-day NA - 6.1E-07 mg/kg-day 6:0E-O5: mg/kg-day 1E-02 ; 

- Arsenic ! 1.1E-0T ! mg/L 9-5E-0B mg/kg-day 1.5E*00 (mg/kg-day)"1 1E-07 3.0E-0S mg/kgfday 3:0E-O4 mg/kg-day 1E-01 
Chromium i 1.2E-03 mg/L '2.1 E-09 mg/kg-day 2:OE-r-01 (mg/kg-day)'1 : 4E-08 6.5E-07 mg/kg-day 5.0E-04 mg/kg-day 1E-03 
Cobalt i 4.3E-04 mg/L 1.5E-10 mg/kg-day NA - - ! 4.8E-08 mg/kg-day 3.0E-03 mg/kg-day 2E-05 
Manganese ! 5.9E-01 mg/L 5;2E-07 mg/kg-day NA ; - , 1.6E-04 mg/kg-day 9.6E-04 mg/kg-day 2E-01 
Vanadium i  8.4E-03 mg/L 75E-09 mg/kg-day NA - - ! 2.3E-06 ' mq/ko-dav 1.3Er04 mg/kg-day 2E-02 

Exposure Route Total I  8E-07 •I  3E+00 
Outdoor Air Around Inhalation Benzene 1;9E-03 ug/m3 1.5E-06 ug/m3 7.8E-06 (ug/m3)'1 | i 1E-11 , 4.7E-04 I ! pg/m3 9;0E+0i ug/m | I 5E-06 

an Excavation Bromodichloromethane 3;7E-04 ug/m3 2;9E-07 pg/m3 3.7E-05 (ug/m3)"1 ! 1E-11 91E-05 | U0/m3 2:0E+01 ug/m3 : 5E-06 
Chloroform 1 8E-03 ug/m3 1.4E-06 ug/m3 2.3E-05 (pg/m?)"1 : I  3E-11 4.5E-04 ! U9'm3 2.4E+02 ug/m3 2E-06 
cis-1,2-Dichloroethene 6.8E-02 Ug/m3 5.3E-05 ug/m3 NA - ! -- 1.7E-02 . ug/m3 NA 
Tetrachloroethene 4.1E-04 M9/m3 3.2E-07 ug/m3 5.9E-06 (ug/m?)"1 2E-12 9I9E-05 ug/m3 2.7E+02 (jg/rri? 4E-07 
Trichloroethene : 2.9E-01 ug/m3 2.3E-04 ug/m3 2.0E-06 (pg/m3)"1 | 5E-10 ; 7.1E-02 Ug/m3 NA „ 

Vinyl chloride 6:4E-04 ug/m3 5.0E-07 ug/m3 4.4E-06 (ug/m3)"1 2E-12 1.6E-04 ug/m3 1.0E+02 ug/m3 2E-06 
>. • Naphthalene 1.3E-04 ua/m3 9;9E-08 uo/m3 3.4E-0S fua/m3V1 3E-12 ; 3.1E-05 ua/m3 3.0E+00 uo/m? IE-OS 

Exposure Route Total 5E-10 2E-0S 
• Exposure Point Total 8E-07 ; 3E+00 
Total of Receptor-Risks Across Medium 8E-07 ; ; 3E+00 



TABLE 7.5.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE; OPERABLE' UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit Groundwater, Entire Aquifer 
Receptor Population: Resident 
ReceotorAae: Adult 

Medium ExposureMedium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations 
Potential: Concern 

Value Units Intake / Exposure Cancer Slope: Factor. / Cancer Risk Intake / Exposure Reference Dose / Reference Hazard Value Units 
Concei tration Unit Risk Cancer Risk 

Concentration Concer tration Quotient 
Value Units Value Units Value Units Value Units 

Groundwater Entire Aquifer Tap Water ingestion Benzene 7.2E-04 mg/L 6.BE-06 mg/kg-day 5.5E-02 (mg/kg-day)"1 6E-07 2.0E4J5 mg/kg-day 4.GE-03 mg/kg-day 5E-03 
• '  - Bromodichloromethane 4.1E-04 mg/L 3.8E-06 mg/kg-day 6:2E-02 (mg/kg-day)"1 4E-07 1.1E-05 mg/kg-day 2.0E-02 mg/kg-day 6E-04 

Chiorobenzene 3.7E-03 mg/L 3.5E-05 mg/kg-day NA - - : 1.0E-04 mg/kg-day 2.0E-02 mg/kg-day 5E-03 
Chloroform 26E-03 mg/L 2.6E-05 mg/kg-day 3/1E-02 (mg/kg-day)"1 1E-06 7.6E-05 mg/kg-day 1.0E-02 mg/kg-day 8E-03 
Dibromochtorome thane 3.4E-04 mg/L 3.2E-06 mg/kg-day 8.4E-02 (mg/kg-day)'1 4E-07 9.4E-06 mg/kg-day 2.0E-02 mg/kg-day 5E-04 
1,2-Dichtorobenzene 2.1E-03 mg/L 2.0E-05 mg/kg-day NA - - ' 5.9E-05 mg/kg-day 9.0E-02 mg/kg-day 7E-04 
1,3-Dichlorobenzene 5.2E-03 mg/L 4.9E-05 mg/kg-day NA - - 1.4E-04 mg/kg-day NA - -

1,4rDlchlorobenzene 5.0E-03 mg/L 4.7E-05 mg/kg-day 5:4E-03 (mg/kg-day)'1 4E-07 1.4E-04 mg/kg-day 7.0E-02 mg/kg-day 2E-03 
1,1 -DicHloroethane 7.0E-04 mg/L 6.6E-06 mg/kg-day 5:7E-03 (mg/kg-day)'1 6E-08 1.9E-05 mg/kg-day 2.0E-01 mg/kg-day 1E-04 
1,2-Dichloroethane 5.6E-04 mg/L 5.2E-06 mg/kg-day 9.1E-02 (mg/kg-day)'1 8E-07 1.5E-05 mg/kg-day NA _ -

1,1-Dlchloroethene 57E-03 mg/L 5.4E-05 mg/kg-day NA - - | 1.6E-04 mg/kgrday 5.0E-02 mg/kg-day 3E-03 
cis-1,2-Dichioroethene 1.4E+01 mg/L 1.3E-01 mg/kg-day NA - ! 3.9E-01 mg/kg-day 2.0E-03 mg/kg-day 2E+02 
trans-1,2-Dichloroethene 6.1E-02 mg/L 5.7E-04 mg/kg-day NA - - ; 1,7ET03 mg/kg-day 2.0E-02 mg/kg-day 8E-02 
Methyl tert-butyl ether 1:3E-02 mg/L 1.2E-04 mg/kg-day 1.8E-03 (mg/kg-day)'1 3E-07 3.4E-04 mg/kg-day NA - -

Methylene chloride 5.0E-04 mg/L 4.7E-06 mg/kg-day 7.5E-03 (mg/kg-day)"1 6E-08 , 1.4Et05 mg/kg-day 8.0E-02 mg/kg-day 2E-04 
Tetrachloroethene 3.6E-02 mg/L 3.4E-04 mg/kg-day 5.4E-01 (mg/kg-day)*1 3E-04 : 9.9E-04 mg/kg-day 1.0E-02 mg/kg-day 1E-01 
1,2,3-Trlchlofpbenzene 8.5E-03 mg/L 7.9E-Q5 mg/kg-day NA - - 2.3E-04 mg/kg-day NA - -

1,2,4-Trichlorobenzene 5.8E-02 mg/L 5.5E-04 mg/kg-day 2.9E-02 (mg/kg-day)"1 3E-05 1.6E-03 mg/kg-day 1.0E-02 mg/kg-day 2E-01 
1,1,2-Trichtoroethane 3.9E-03 mg/L 3.7E-05 mg/kg-day 5.7E-02 (mg/kg-day)*1 3E-06 1.1E44 mg/kg-day 4.0E-03 mg/kg-day 3E-02 
Trtchloroethene 7.0E+00 mg/L 6.6E-02 mg/kg-day 5.9E-03 (mg/kg-day):1 6E-04 1.9E4J1 mg/kg-day NA -• 

Vinylchloride 5.3E-02 mg/L 5.0E-04 mg/kg-day 1.5E+00 (mg/kg-day)"1 1E-03 1.5E-03 mg/kg-day 3.0E-03 mg/kg-day 5E-01 
bis(2-Ethyihexyl)phthalate 5i7E-03 mg/L 5.4E-05 mg/kg-day 1.4E-02 (mg/kg-day)*1 1E-06 1.6&04 mg/kg-day 2.0E-02 mg/kg-day 8E-03 
Dlbenzo(a,h)anthracene A 1.7E-04 mg/L 3E-07 

. 1E-07 
1E-07 
6E-08 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

7.3E-HH 
2.2E+01 
2.2E+01 
7.3E+00 

(mg/kg-day)*1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

2E-05 
3E-06 
3E-06 
5E-07 

4.SE-06 mg/kg-day NA 

lndeno(1,2,3-cd)pyTene A 1.4E-04 mg/L 2E-07 
1E-07 
1E-07 
6E-08 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

7.3E+00 
2.2E+00 
2.2E+00 

, 7.3E-01 

(mg/kg-day)*1 

(mg/kg-day)"1 

(mg/kg-day)*1 

(mg/kgrday)"1 

2E-06 
3E-07 
2E-07 
4E-08 

3.9E-06 mg/kg-day NA 

Naphthalene 3.4E-04 mg/L 3.2E-06 mg/kg-day NA - - 9.3E-06 ; mg/kg-day 2.0E-02 mg/kg-day 5E-04 
Total PCB Arociors 4.4E-03 mg/L 4.2E-05 mg/kg-day 4.0E-01 (mg/kg-day)'1 3E-05 1.2E-04 > mg/kg-day 2.0E-05 mg/kg-day 6E+00 
gamma-Chlordane 1.1E-02 mg/L 1.0E-04 mg/kg-day i 3.5E-01 (mg/kg-day)*1 6E-05 2.9E-04 mg/kg-day 5.0E-04 mg/kg-day 6E-01 ; 
4,4-DDD 1.6E-01 mg/L 1.5E-03 mg/kg-day 2.4E-01 (mg/kg-day)"1 6E-04 4.4E-03 , mg/kg^day NA - | 
4,4-DDE 4.8E-02 mg/L 4.5E-04 mg/kg-day 3.4E-01 (mg/kg-day)*1 2E-04 1.3E-03 ; ; mg/kg-day NA _ ! 
4,4-DDT 12E-01 mg/L 1.1E-03 mg/kg-day 1 3.4E-01 (mg/kg-day)"1 6E-04 3.3E-03 mg/kg-day 5.0E-04 mg/kg-day 7E+00, 

, Heptachlor 9.7E-03 mg/L 9.1E4J5 mg/kg-day ; 4.5E+00 (mg/kg-day)'1 6E-04 2.6E-04 1 ; mg/kg-day 5.0E-04 , mg/kg-day 5E-01 
2,3,7,8-TCDD Toxic Equivalence 2.6E-08 mg/L 2.5E-10 mg/kg-day - J 1.6E+05 (mg/kg-day)"1 6E-05 7:2E-10 • mg/kg-day 1.0E-09 mg/kg-day 7E4)1 
Aluminum 2.7E-01 mg/L 2.5E4J3 mg/kg-day NA 7:3E-03 : mg/kg-day 1.0E+00 mg/kgrday 7E-03 
Arsenic 7.6E-02 mg/L 7.1Ef04 mg/kg-day j 1.5E+00 (mg/kg-day)"1 2E-03 2.1E-03 mg/kg-day 3:0E-O4 ; mg/kg-day 7E+00 
Barium 5.4E-01 mg/L 5.1E453 mg/kg-day NA - - 1.5E-02 • mg/kg-day 2.0E-01 mg/kg-day 7E^02 
Cadmium . 5.6E-04 mg/L 5.3E-08 mg/kg-day NA - ; 1.5E-05 ; mg/kg-day 5.0E-04 , mg/kg-day 3E-02 
Chromium A 2.3E-03 mg/L 3.6E^06 

1.9E-06 
1.6E-06 
8.7Er07 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

5.0E+00 
1.5E+00 
115E+00 
5.0E-O1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 > 

(mg/kg-day)"1 

2E-05 
3E-06 
2E-06 
4E-07 

6.2E-05 ! mg/kgrday 3.0E-03 mg/kg-day 2E-02 

Cobalt 4.2E-04 mg/L 3.9E-06 mg/kg-day NA - - 1.1E-05 mg/kg-day 3:0E-04 mg/kg-day 4E-02 
Iron 5.4E-01 mg/L 5.0E-03 mg/kg-day NA - - 1;5E-02 mg/kg-day 7.0E-01 mg/kg-day 2E-02 
Manganese 3.2E-01 mg/L 3.0E-03 mg/kg-day NA - - 8.7E-03 mg/kg-day 2.4E-02 mg/kg-day 4E-01 
Vanadium 7.4E-03 ma/L 7.0E-05 mo/kg-day NA - - *" i 2.0E-O4 mo/kg-day 5.0E-03 mo/kg-dav 4E-02 

; Exposure Route Total 6E-03 2E+02 
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TABLE7.5.RME 
CALCULATION OF CHEMICAL CANCER RISKS ANDlNON-CANCER HAZARDS 
CORNELL-DUBIUER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receotor Aae: Aduft 

Medium Exposure Medium Exposure Point Exposure Route Chemical of E PC Cai ncer Risk Calculations Non-Cancer Hazard Calculations 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / 
Cancer Risk Intake / Exposure Reference Dose / Reference Hazard Value Units 

Concentration Unit Risk Cancer Risk 
Concentration Concentration Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Shower I Dermal Absorption Benzene 7.2E-04 mg/L N/A ! mg/kg-day : 5.5E-02 (mg/kg^dayT1 N/A N/A mg/kg-day 4.0E-03 mg/kg-day N/A 

Bromodichloromethane 4.1E-04 mg/L | N/A ' mg/kg-day ; 6.2E-02 (mg/kg-day)'1 N/A N/A mg/kg-day , 2.0E-02 mg/kg-day N/A 
Chlorobenzene 3.7E-03 mg/L 7.3E-08 1 mg/kg-day NA - - ' 2.1E-05 mg/kg-day ' 2.0E-02 mg/kg-day 1E-03 
Chloroform 2.6E-03 mg/L N/A 1 mg/kg-day 3.1E-02 (mg/kg-day)'1 N/A N/A mg/kg-day 1.0E-02 mg/kg-day N/A 
Dlbromochtorome thane 3.4E-04 mg/L N/A mg/kg-day 8.4E-02 (mg/kg-day)'1 N/A N/A mg/kg-day 2.0E-02 mg/kg-day N/A 
1,2-Dtchlorobenzene 2.1E-03 mg/L 7.8E-06 mg/kg-day NA - •- 2.3E-05 mg/kg-day 9.0E-02 mg/kg-day 3E-04 
1,3-Dichlorobenzene 5.2E-03 mg/L 2.7E-05 mg/kg-day NA - -• 7.8E-05 mg/kg-day NA _ 
1,4-Dichlorobenzene 5.0E-03 mg/L ! 1.9E-05 mg/kg-day 5.4E-03 (mg/kg-day)"1 2E-07 5.4E-05 mg/kg-day 7.0E-02 mg/kg-day 8E-04 
1,1 -Dichloroethane 7.0E-04 mg/L N/A ' mg/kg-day 5.7E-03 (mg/kg-day)*1 N/A N/A mg/kg-day 2.0E-O1 mg/kg-day N/A 
1,2-Dichloroethane 5.6E-04 mg/L. N/A mg/kg-day 9;1E-02 (mg/kg-day)'1 N/A N/A mg/kg-day NA _ . N/A 
1,1-Dlchloroethene 5.7E-03 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 5:0E-02 mg/kg-day N/A 
cis-1,2-Dich[oroethene 1:4E+01 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 2.0E-03 mg/kg4ay N/A 
trans-1,2-Dtehtofoethene 6.1E-02 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 2.0E-O2 mg/kg-day N/A 
Methyl tert-butyl ether 1.3E-02 mg/L N/A mg/kg-day 1.8E-03 (mg/kg-day)"1 N/A N/A mg/kg-day NA _ N/A 
Methylene chloride j 5.0E-04 mg/L N/A mg/kg-day 7.5E-03 (mg/kg-day)"1 N/A N/A mg/kg-day 6 0E4J2 mg/kg-day N/A 
Tetrachtoroethene ! 3.6E-02 mg/L 1:2E-04 mg/kg-day 5.4E*>1 (mg/kg-day)"1 1E-04 35E-04 mg/kg-day 1.0E-02 mg/kg-day 4E-02 
1,2,3-Trichtorobenzene , i 8.5E-03 mg/L 7.1E-05 mg/kg-day NA - 2.1E-04 ' mg/kg-day NA _ _ 
1,2,4-Trichlorobenzene , 5.8E-02 mg/L 4.3E-04 mg/kg-day 2.9E-02 (mg/kg-day)'1 2E-05 1:3E-03 mg/kg-day 1.0E-02 mg/kg-day 1E-01 
1,1,2-Trichloroethane 3.9E-03 mg/L N/A mg/kg-day 5.7E-02 (mg/kg-day)"1. N/A N/A mg/kg-day 4.0E-03 mg/kg-day N/A 
Trichioroethene 7.0E+00 mg/L 6.4E-03 mg/kgrday 5.9E-03 (mg/kg-day)"1 6E-05 1.8E-02 mg/kg-day NA _ _ 
Vinyl chloride 5.3E-02 mg/L N/A mg/kg-day 1.5E+00 i (mg/kg-day)"1 N/A N/A mg/kg-day 3.0E-03 mg/kg-day N/A 
bts(2-Ethylhexyi)phthalate 5.7ET03 mg/L 5:3E-05 mg/kg-day 1.4E-02 , ' (mg/kg-day)*1 1E-06 1.6E-04 mg/kg-day 2.0E-02 mg/kg-day 8E-03 
Dibenzo(a,h)anthracene A 1.7Ei04 mg/L 2.8E-06 

2.4E-06 
1.8E-06 
1.4E-06 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

7.3E+01 
2.2E+01 
2.2E+01 
7.3E+00 

(mg/kg-day)"1 

| (mg/kg-day)*1 

(mg/kg-day)"1 

(mg/kg-day)'1 

2E-04 
5E-05 
4E-05 
1E-05 

1.0E-04 mg/kg-day NA 

lndeno{1,2,3-cd)pyrene A 1.4E-04 mg/L 1.7E-06 
1.4E-06 
1.1E-06 
8:5E-07 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

7.3E+00 
2.2E+00 
2.2E+00 
7.3E-01 

(mg/kg-day)"1 

(mg/kg-day)*1 

(mg/kg-day)*1 

(mg/kg-day)1 

1E-05 
3E-06 
2E-06 
6E-07 

; 6:0E-05 mg/kg-day NA 

Naphthalene 3.4E-04 mg/L 1.2E-06 mg/kg-day NA _ - 3.6E-06 mg/kg-day 2.0E#2 mg/kg-day 2E-04 
Total PCB Aroclors 4.4E-03 mg/L 5.2E-04 mg/kg-day 4.0E-01 (mg/kg-day);1 3E*4 1.5E-03 mg/kg-day 2.0E-05 mg/kg-day 8E+01 
gamma-Chlordane 1.1E-02 mg/L 1.5E-04 mg/kg-day 3.5E-01 (mg/kg-day)*1 8E-05 4.5E-04 mg/kg-day 5.0E-04 mg/kg-day. : 9E-01 
4,4-DDD 1:6E-01 mg/L 6.0E-O3 mg/kg-day 2.4E-01 (mg/kg-dayf1 3E-03 2.0E4I2 mg/kg-day NA 
4,4-DDE 4.8E-02 mg/L 1.8E-03 mg/kg-day 3.4E-01 (mg/kg-day)*1 9E-04 5.2E-03 mg/kg-day NA _ _ 
4,4'-DDT 112E-01 mg/L 8.5E-03 mg/kg-day 3.4E-01 (mg/kg-day)*1 5E-03 2.5E-02 mg/kg-day: ! 5.0E-04 mg/kg-day 5E+01 
Heptachlor 9.7E-03 mg/L 2.9E-05 mg/kg-day 4.5E+00 (mg/kg-day)"1 2E-04 8.3E-05 mg/kg-day ' 5.0E-04 mg/kg-day 2E-01 
2,3;7,8-TCDD Toxic Equivalence 2.6E-08 mg/L 3.3E-09 mg/kg-day 1.6E+05 (mg/kg-day)"1 8E-04 9.7E-09 mg/kg-day 10E-09 mg/kg-day 1E+01 
Aluminum 2;7E-G1 mg/L 5.7E-06 mg/kg-day NA - - 1.7E-05 mg/kg-day I 1.0E+00 mg/kg-day 2E-05 
Arsenic 7;6E-02 mg/L 1.6E-08 mg/kg-day 1.5E+00 (mg/kg-day)"1 4E-06 4.7E4)6 mg/kg-day; 3:0E-04 mg/kg-day 2E-02 
Barium 5.4E-01 mg/L 1.1E4J5 mg/kg-day NA - • i 3.4E-05 mg/kg-day 1-4E-02 mg/kg-day 2E-03 
Cadmium 5.6E-04 mg/L 1.2E-08 mg/kg-day NA - •  - 3.5E-08 mg/kg-day 2.5E-05 mg/kg-day 1E-03 
Chromium A 2.3E-03 mg/L 7.7E-09 

6.6E-09 
4.9E-09 

mg/kg-day 2.0E+02 
6.0E+01 
6.0E+01 
2.0E+01 

(mg/kg-day)'1 2E-06 
4E-07 
3E-07 
6E-08 

2.8E-07 mg/kg-day 7.5E-05 mg/kg-day 4E-03 

Cobalt 4.2E-04 mg/L 3.5E-09 mg/kg-day, NA - - 1.0E-08 mg/kg-day 3.0E-04 mg/kg-day 3E-05 
Iron 5.4E-01 mg/L 1.1E^05 mg/kg-day NA - - 3.3E-05 . mg/kg-day 7.0E-01 mg/kg-day 5E-05 
Manganese 3.2E-01 mg/L 8.7E-06 mg/kg-day NA - - 2.0E-O5 mg/kg-day 9I6E-04 mg/kg4ay 2E-02 
Vanadium 7.4E-03 . mo/L 1.6E-07 ma/kthdav NA - _ 4.6E-07 mo/ko-day 1.3E-04 mg/kg-day 4E-03 

Exposure Route Total II 1E-02 II 1E+02 
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELLTDUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH'PLAINFiELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receotor Aoe: Adult 

Entire Aquifer Bathroom Air Inhalation 

Chemical of 
Potential Concern 

Benzene 
Bromodichloromethane 
Chlorobenzehe 
Chloroform 
Dibromochtororoethane 
1.2-DicHlorobenzene 
1.3-Dichforoben2ene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dlchloroethene 
ds-1,2-Dichloroethene 
trans-1,2-Dlchtoroethene 
Methyl tert-butyl ether 
Methylene chloride 
Tetrachtoroethene 
1,2,3-Trtchtorobenzene 
1 ;2,4-T rich to robe nzene 
1,1,2-Trichloroethane 
Trtchlorqethene 
Vinyl chloride 
Naphthalene 

Value 

4AE+00 
2.2E+00 
2.0E+01 
1.5E+01 
1.9E+00 
1.2E+01 
2.9E+01 
2.8E+01 
3.9E+00 
3.1E+00 
3.2E+01 
7.8E+04 
3.4E+02 
6.9E+01 
2.8E+00 
2.0E+02 
4:7E+01 

3:2E+02 

2.2E+01 
3.9E+04 
2.9E+02 
1.9E+00 

Units 

pg/nr 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

uo/m3 

Cancer Risk Calculations 
Intake/ Exposure 

Concentration 
Value 

3.2E-02 
1.8E-02 
1.6E-01 
1.2E-01 
1.5E-02 
9.4E-02 
2.3E-01 
2.2E-01 
3.1Er02 
2.4E-02 
2.5E-Q1 
6:2E+02 
2.7E+00 

5.5E-01 

2.2E-02 
1.6E+00 
3.7E-01 
2.6E+00 
1.7E-01 
3.1E+02 
2.3E+00 
1.5E-02 

Units 
pg/m 

pg/m3 

P8/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

"Q/m3 

Cancer Slope Factor / 
Unit Risk 

Value 
7.0E-O6; 
3.7E-05 

NA 
2.3E-05 
2.7E-05 

NA 
NA 

1.1E-05 
1.6E-06 
2.6E-05 

NA 
NA 

NA 
2.6E-07 
4.7E-07 
5.9E-06 

NA 

NA 
116E-05 
2.0E-06 

8.8E-06 

3.4S-05 

(pg/m3)-1 

(Mg/m3)"1 

- -

(pg/m3)"1 5E-06 
(Mg/m3)1 7E-07 

(pg/m3)"' 4E-06 
(pg/m3)-' 9E-08 
(pg/m3)"' 1E-06 

(pg/m3)"1 3E-07 
(pg/m3)"1 2E-08 
(pg/m3)"1 2E-05 

(pg/m3)"1 5E-06 
(pg/m3)1 1E-03 
(pg/m3)"' 4E-05 
(ua/m3)"1 . 9E-07 

Cancer Risk 

4E-07 
1E-06 

Intake / Exposure 
Concentration 

Non-Cancer Hagrd Calculations'" 

Value 
9.2E-02 
5.2E-02 
4.7E-01 
3.5E-01 
4.4E-02 
2.7E-01 
6.7E-01 
6.4E-01 
8.9E-02 
71E-02 
7.3E-01 
1.8E+03 
7.8E+00 
1.6E+00 
6.4E-02 
4.6E+00 
11E+00 

7.5E+00 

5.0E-01 
9.0E+02 
6.8E+00 

4.4E-02 

Units 
pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

Reference Dose / Reference 
Concentration 

Value 
3.0E+01 

NA 
5.0E+01 
9.8E+01 

NA 
2.0E+02 

NA 
8.0E+02 

NA 
7.0E+00 
2.0E+02 

NA 
6.0E+01 
3.0E+03 
1.0E+03 
2;7E+02 

NA 
2.0E+00 

NA 
NA 

1.0E+02 
3.0E+00 

pg/m 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

Mfl/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

Notes 
Cancer risks for the resident adult were calculated as 6 years at the child's rate of exposure and 24 years at the adult's rate of exposure. 
" To calculate cancer rtaks for mesa carcinogenic COPCs with a mutagenic mode of action, age-dependent adjustment factors (ADAF) were applied to the cancer slope factors: For the resident adult an ADAF of 10 was 
used to evaluate exposure between the ages of 2-6 and 6-16: no adjustment was made to evaluate exposure between the ages of 16-30. To facilitate application of the ADAFs, Intakes and detmally absorbed doses were 
ADAF was applied to the cancer slope factor. ' 
N/A - Not Applicable 
NA - Not Available 

used to evaluate exposure between the ages of 0-2; an ADAF of 3 was 
cafculated for eachofthe corresponding age groups, and the appropriate 

Hazard 
Quotient 

3E-03 

9E-03 
4E-03 

1E-03 

8E-04 

1E-02 
4E-03 

1E-01 
5E-04 
6Et05' 
2E-02 

4E+00 
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFlELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receptor Age: Child 

Entire Aquifer Tap Wafer Ingestion 

Exposure Route Total 

Chemical of 
Potential Concern 

Benzene 
Bromodichloromethane 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.2-DlchtOfobenzene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
1,1 -Dichioroethane 
1,2-Dichioroe thane 
1,1-Dichloroethene 
cis-1,2-Dichtoroethene 
trans-1,2-Dichtoroethene 
Methyltert-butyl ether 
Methylene chloride 
Tetrachloroethene 
1.2.3-T richtorobenzene 
1.2.4-Trichlorobenzene 
1,1,2-Trichloroethane 
Trichioroethene 
Vinyl chloride 
bis(2-Ethylhexyl)phthalate 
Dibenzo(a,h)anthracene " 

lndeno(1,2,3-cd)pyrene * 

Naphthalene 
TotaliPCB Aroclors 
gamma-Chiordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Heptachlor 
2,3;7,8-TCDD Toxic Equivalence 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium" 

Cobalt 
lion 
Manganese 
Vanadium 

Value Units 
Cancer Risk Calculations 

Intake/ Exposure 
Concentration 

Value 
1 7.2E-04 mg/L 

4.1E-04 mg/L 
3.7E-03 mg/L 
2.8E-03 mg/L 
3.4E-04 mg/L 
2.1E-03 mg/L 
5.2E-03 mg/L 
5.0E-03 mg/L 
7.0E-04 mg/L 
S.6E-04 mg/L 
S:7E-03 mg/L 
1.4E+01 mg/L 
6:1E-02 mg/L 
1.3E-02 mg/L 
5.0E-04 mg/L 
3.6E-02 mg/L 
8.5E-03 mg/L 
5.8E-02 mg/L 
3.9E-03 mg/L 
7:OE+00 mg/L 
8.3E-02 mg/L. 
5.7E-03 mg/L 
1.7E-04 mg/L 

1.4E4M mg/L 

3.4E-04 mg/L 
4:4E-03 mg/L 
1.1E-02 mg/L 
1.6E-01 mg/L 
4:8E-02 mg/L 
1.2E-01 mg/L 
9.7E-03 mg/L 
2.6E-08 mg/L 
2.7E-01 mg/L 
7.6E-02 mg/L 
5.4E-01 mg/L 
5.6E-04 mg/L 
2.3E-03 mg/L 

4.2E-04 mg/L 
5.4E-01 mg/L 
3.2E-01 mg/L 
7.4E-03 mo/L 

4E4J6 
2E-06 
2E-05 
2E-05 
2E-06 
1E-0S 
3E-05 
3E-05 
4E-06 
3E-06 
3E-05 
8E-02 
3E-04 
7E-05 
3E-06 
2E-04 
5E-05 
3E-04 
2E-05 
4E-02 
3E-04 
3E-05 
3E-07 
1E-07 
2E-07 
1E-07 
2E-06 
2E-05 
6E-05 
9E-04 
3E-04 
7E-04 
5E-05 
1E-10 
1E-03 
4E-04 
3E-03 
3E-06 
4E-06 
2E-06 
2E-06 
3E-03 
2E-03 
4E-05 

Units 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-ctey_ 

Cancer Slope Factor / 
Unit Risk 

Value 
5.5E-02 
6.2E-02 

NA 
3.1E-02 
6.4E-02 

NA 
NA 

54E-03 
5.7E-03 
9.1E-02 

NA 
NA 
NA 

1.8E-03 
7.5E-03 
5.4E-01 

NA 
2.9E-02 
5.7E-02 
5.9E-03 
1.5E+00 
1.4E-02 
7.3E+01 
2.2E+01 
7.3E+00 
2.2E+00 

NA 
4.0E-01 
3.5E-01 
2.4E-01 
3.4E-01 
3.4E-01 
4:5E+00 
1.6E+05 

NA 
1.5E+00 

NA 
NA 

5.0E+00 
1.5E+00 

NA 
NA 
NA 
NA 

Units 
(mg/kg-day) 

(mg/kg-day)"1 

- — 

(mg/kg-day)"1 i 5E-07 
(mg/kg-day)'1 , 2E-07 

(mg/kg-day)"1 1E-07 
(mg/kg-day)"1 2E-08 
(mg/kg-day)"1 3E-07 

(mg/kg-day)"1 1E-07 
(mg/kg-day)"1 2E-08 
(mg/kg-day)"1 1E-04 

' (mg/kg-day)'1 9E-06 
(mg/kg-day)"1 1E-06 
(mg/kg-day)"1 2E-04 
(mg/kg-day)"1 4E-04 
(mg/kg-day)"1: 4E-07 
(mg/kg-day)"1 2E-05 
(mg/kg-day)"1 3E-06 
(mg/kg-day)"1 2E-06 
(mg/kg-day)"1 3E-07 

(mg/kg-day)"1 1E-05 
(mg/kg-day)*1 2E-0S 
(mg/kg-day)"1 2E-04 
(mg/kg-day)"1 9E-05 
(mg/kg-day)"1 2E-04 
(mg/kg-day)"1 2E-04 
(mg/kg-day)"1 2E-05 

(mg/kg-day)"1 6E-04 

(mg/kg-day)"1 2E-05 
(mg/kg-day)'1 3E-06 

Cancer Risk 
Non-Cancer Hazard Calculations 

Intake / Exposure 
Concentration 

Value 
2E-07 
1E-07 

II 2E-03 

5E-05 
3E-05 
2E-04 
2E-04 
2E-05 
1E-04 
3E-04 
3E-04 
4E-05 
4E-05 
4E-04 
9E-01 
4E-03 
8E-04 
3E-05 
2E-03 
5E-04 
4E-03 
2E-04 
5E-01 
3E-03 
4E-04 
1E-05 

0E-O6 

2E-05 
3E-04 
7E-04 
1E-02 
3Ef03 
8E-03 
6E-04 
2E-09 
2E-02 
5E-03 
3E-02 
4E-05 
1E-04 

3E-05 
3E-02 
2E-02 
5E-04 

Units 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

g/jg<lay 

Reference Dose / 
Reference Concentration 

Value 
4:0E-O3 
2.0E-02 
2.0E-02 
1.0E-02 
2.0E-02 
9.0E-02 

NA 
7.0E-02 
2.0E-01 

NA 
50E-02 
2 0E-03 
2 0E-02 

NA 
6.0E-02 
1.0E-02 

NA 
1.0E-02 
4.0E-03 

NA 
3.0E-03 
2.0E-02 

NA 

NA 

2.0E-02 
2.0E-05 
5.0E-04 

NA 
NA 

5.0E-04 
5.0E-04 
1.0E-09 
1.0E+00, 
3.0E-04 
2.0E-01 
5.0E-04 
3.0E-03 

3.0E-04 
7.0E-01 
2:4E-02 
50E-03 

Units 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

g/kgate^_ 
3 
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TABLE 7.6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receptor Age: Child 

Groundwater 

Exposure Medium Exposure Point 

Entire Aquifer Shower Dermal Absorption 

Exposure Route Total 

Chemical of 
Potential Concern 

Benzene 
Bromodichloromethane 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.2-Dichtorobenzene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1,1-Dlchloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 
Methylene chloride 
Tetrachloroethene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl chloride 

bis(2-Ethylhexyl)phthalate 

Dibenzo(aih)anthracene A 

lndeno(1,2,3-cd)pyrane " 

Naphthalene 
Total PCBAroclors 
gamma-Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium " 

CobaH 
Iron 
Manganese 
Vanadium 

Value 

7.6E-02 
5.4E-01 
5.6E-04 
2.3E-03 

4.2E-04 
5.4E4I1 
3:2E4)1 
7.4E-03 

Units 

7.2E-04 mg/L 
4.1E-04 mg/L 
3.7E-03 mg/L 
2.8E-03 mg/L 
3.4E-04 mg/L 
2.1E-03 mg/L 
8.2E-03 mg/L 
S.0E^I3 mg/L 
7.0E-04 mg/L 
5.8E-04 mg/L 
5.7E-03 mg/L 
1.4E+01 mg/L 
6.1E-02 mg/L 
1.3E-02 mg/L 
5:0E-O4 mg/L 
3I6E-02 mg/L 
8.5E-03 mg/L 
5.8E-02 mg/L 
3.9E-03 mg/L 
7.0E+00 mg/L 
5.3E-02 mg/L 
5.7E-03 mg/L 
1.7E-04 mg/L 

1.4E-04 mg/L 

3.4E-04 mg/L 
4.4E-03 mg/L 
1.1E-02 mg/L 
1.6E-01 mg/L 
4.8E-02 mg/L 
1.2E-01 mg/L 
9.7E-03 mg/L 
2.6E-08 mg/L 
2.7E-01 mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

Cancer Risk Calculations 
Intake / Exposure 

Concentration 
Value 

N/A 
N/A 

4E-06 
N/A 
N/A 

5E-06 
2E-05 
1E-05 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

7E-05 
4E-05 
2E-04 

N/A 
4E-03 

N/A 
3E-05 
4E-06 
3E-06 
2E-06 
2E-06 
7E-07 
3E-04 
9E-05 
4E-03 
1E-03 
5E-03 
2E-05 
2E-09 
4E-06 
1E-06 
9E-06 
9E-09 
1E-08 
1E-08 
3E-09 
9E-06 
5E-06 
1E-07 

Units 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

Cancer Slope Factor / 
Unit Risk 

Value 
SEE-02 
6.2E-02 

NA 
3:1E-02 
8;4E-02 

NA 
NA 

5:4E-03 
5.7E-03 
9.1E-02 

NA 
NA 
NA 

1.8E-03 
7.SE-03 
8.4E-01 

NA 
2.9E-02 
5.7E-02 
S.9E-03 
1EE+00 
1.4E-02 
7.3E+01 
2.2E+01 
7.3E+00 
2.2E+00 

NA 
4.0E-01 
3.5E-01 
2.4E-01 
3.4E-01 
3.4E-01 
4.5E+00 
1.6E+05 

NA 
1;5E+00 

NA 
NA 

2.0E+02 
6IOE+01 

NA 
NA 
NA 
NA 

Unite 
(mg/kg-day)"1 
(mg/kg-day)' 

(ing/kg-day)"1 
(mg/kg-day) 

(mg/kg-day)"' 

(mg/kg-day)"1 

(mg/kg-day)1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"' 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"' 

(mg/kg-day)"' 

Cancer Risk 
Non-CancerHazard Calculations 

Intake / Exposure 
Concentration 

Value 
N/A 
N/A 

N/A 
N/A 

6E-08 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

4E-05 

7E-06 
N/A 

2E-05 
N/A 

4E-07 
3E-04 
7E-05 
2E-05 
4E-06 

1E-04 
3E-05 
1E-03 
3E-04 
2E-03 
7E-05 
3E-04 

2E-06 

3E-06 
7E-07 

N/A 
N/A 

5E-05 
N/A 
N/A 

5E-05 
2E-04 
1E-04 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

BE-04 
4E-04 
3E-03 

N/A 
4E-02 

N/A 
4E-04 
2E-04 

1E-04 

8E-06 
4E-03 
1E-03 
SE-02 
1E-02 
6E-02 
2E-04 
2E4)8 
5E-05 
1E-05 
1E-04 
1E417 
9ET07 

3E-08 
1E-04 
6E-05 
1E-06 

4E-03 || 

Units 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
rng/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 

, mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day : 
mg/kg-day 
mg/kg-day 
mg/jygtay 

Reference Dose / 
Reference Concentration 

Value 
4.0E-03 
2.0E-02 
2.0E-02 
1.0E-02 
2.0E-02 
9.0E-02 

NA 
7.0E-02 
2.0E-01 

NA 
S.0E4I2 
2.0E-03 
2:0E-02 

NA 
6.0E-02 
1;0E-02 

NA 
1.0E-02 
4.0E-03 

NA 
3:0E-03 
2.0E-02 

NA 

NA 

2.0E-02 
2.0E-05 
5.0E-04 

NA 
NA 

5:QE4)4 
5:0E-04 
1.0E-09 
1.0E+00 
3.0E-04 
1.4E-02 
2.5E-05 
7.5E-05 

3.0E-04 
7.0E-01 
9.6E-04 
1.3E-04 

_^gtts 
mg/itg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mgftgKjay^ 

Hazard 
Quotient 

N/A 
N/A 

2E-03 
N/A 
N/A 

6E-04 

2E-03 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

8E-02 

3E-01 
N/A 

N/A 
2E-02 

4E-04 
2E+02 
2E+00 

1E+02 
4E-01 
2E+01 
5E-05 
5E-02 
7E-03 
4E-03 
1E-02 

1E-04 
1E-04 
6E-02 
1E-02 
3E+02 
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timetiame: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receptor Age: Child 

Medium 

Groundwater 

Exposure Medium 

Entire Aquifer 

Exposure Point 

Bathroom Air 

ExposureRoute 

Inhalation 

Chemical of 
Potential Concern 

Benzene 
Bromodichloromethana 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.2-Dlchlorobenzene 
1.3-Dichtorobenzene 
1.4-Dichlorpbenzene 
1.1-DicWoroethane 
1.2-Dlchtoroethane 
1,1-Dlchloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 
Methylene chloride 
Tetrachloroelhene 
1.2.3-TrichIorobenzene 
112.4-T richlorobenzene 
1,1,2-Trtchloroethane 
Trichloroethene 
Vinyl chloride 
Naphthalene 

EPC 

Value 

7.1E+00 
4:0E+00 
3.6E+01 
2.7E+01 
3.4E+00 
2.1E+01 
5.1E+01 
4.9E+01 
6.9E+00 
5.4E+00 
5.6E+01 
1.4E+05 
6.0E+02 
1.2E+02 
4.9E+00 
3.5E+02 
8.3E+01 
5.7E+02 
3.8E+01 
6.9E+04 
5.2E+02 
3.3E+00 

Units 

pg/m 

pg/m3 

pg/rit3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m? 

pg/m3 

pg/m3 

pg/fn3 

io/m3 

Intake / Exposure 
Concentration 

Cancer Risk Calculations 

Value 
2E-02 
1E-02 
1E-01 
9E-02 
1E-02 
7E-02 
2E-01 
2E-01 
2E-02 
2E-02 
2E-01 
5E+02 
2E+00 
4E-01 
2E-02 
1E+00 
3E-01 
2E+00 
1E-01 
2E+02 
2E+00 
1E-02 

Units 
pg/m 

pg/m3 

pg/m3 

pg/m3 

pg/rii3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

Ud/m3 

Cancer Slope Factor / 
Unit Risk 

Value 
7.8E-06 
3.7E-05 

NA 
2.3E-05 
2.7E-05 

NA 
NA 

1.1E-05 
1.6E-08 
2.6E-05 

NA 
NA 
NA 

2.6E-07 
4.7E-07 
5.9E-06 

NA 
NA 

1.6E-05 
2.0E-06 
8.8E-06 
3.4E-05 

Units 
(pg/m3)-1 2E-07 
(pg/m3)"1 5E-07 

(pg/m3)"1 2E-06 
(pg/m3)1 3E47 

(pg/m3)"1 2E-06 
(pg/m3)'1 4E-08 
(pg/m3)"1 5E-07 

(pg/m3)'1 1E-07 
(pg/m3)1 8E-09 
(pg/m3)"1 7E-06 

(pg/m3)"1 2E-06 
(pg/m3)"1 5E-04 
(pg/m3)' 

Cancer Risk Intake / Exposure 
Concentration 

Non-Cancer HazardCalculations 

Value 
3E-01 
2E-01 
1E+00 
1E+00 
1E-01: 
8E-01 
2E+00 
2E+00 
3E-01 
2E-01 
2E+00 
6E+03 
2E+01 
5E+00 
2E-01 
1E+01 
3E+00 
2E+01 
2E+00 
3E+03 
2E+01 
1E-01 

^gjjs 
pg/m 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/ni3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

ug/m3 

Reference Dose / 
Reference Concentration 

Value 
3.0E+01 

NA 
S.0E+01 
9.8E+01 

NA 
2.0E+02 

NA 
8:0E+02 

NA 
7.0E+00 
2 0E+02 

NA 
6.0E+01 
3.9E+03 
1.0E+03 
2.7E+02 

NA 
2.0E+00 

NA 
NA 

1.0E+02 
3.0E+00 

Units 
pg'm 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

Notes 
« To calculate cancer risks for these carcinogenic COPCs with a mutagenic mode of acUon, age-dependent adjustment factors (ADAF) were applied to the cancer slope factors. For the resident child, an ADAF of 10 was used to evaluate evnosi™- )h„0„ „ , „ , ^ . 
used to evaluate exposure between ^ ages of2^.Tofaeilftate applicatkm of theADAFs, intakes and dennaliy absorbed doses.werecateulated for each of the con^ondbg age gro^Ca^rF^^r^ZZ^T ^ 
N/A[";Not Applicable 
NA - Not Available 

Hazard 
Quotient 

•9E-03 

3E-02 
1E-02 

4E-03 

2E-03 

3E-02 
1E-02 

4E-01 
2E-03 
2E-04 
5E-02 

1E+01 
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TABLE 7.1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
Receptor Aqe. Adult 

Medium Exposure Medium Exposure Point Exposure Route Chemical of 
Potential Concern 

EP C Ca icer Risk Calculations Non-Cancer Hazard Calculations Chemical of 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / 
Cancer Risk Intake / Exposure Reference Dose / Reference Hazard Value Units Concei l (ration Unit Risk Cancer Risk Concentration Concentration: Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Process Water Dermal Absorption Benzene 7.2E-04 mg/L 1.0E-07 mg/kg-day 5.5E-02 (mg/kg-day)"1 6E-09 1.1E-06 mg/kg-day 4.0E-03 mg/kg-day 3E-04 

Bromodichloromethane 4.1E-04 mg/L 2.2E-08 mg/kg-day 6.2E-02 (mg/kg-day)"1 , 1E-09 2.3E-07 mg/kg-day 2:0E-02 mg/kg-day 1E-05 
Chlorobenzene 3.7E-03 mg/L 1.0E-06 mg/kg-day NA - _ 1.1E-05 mg/kg-day ; 2:0E-02 mg/kg-day 5E-04 
Chloroform 2.8E-03 mg/L 2.0E-07 mg/kg-day 3.1E-02 (mg/kg-day)"1 6E-09 2.1E-06 mg/kg-day 1.0E-02 mg/kgrday 2E-04 
Dibromochloromethane 3.4E-04 mg/L 1.5E-08 mg/kg-day 8.4E-02 (mg/kg-day)"1 1E-09 1.6E-07 mg/kg-day ' 2.0E-02 mg/kgrday 8E-06 
1,2-Dichlorobenzene 2.1E-03 mg/L 9.1E-07 mg/kg-day NA - 9.7E-06 mg/kg-day 9.0E-02 mg/kg-day 1E-04 
1,3-Dichlorobenzene 5.2E-03 mg/L 3.0E-06 mg/kg-day NA - - 3.2E-05 mg/kg-day NA 

mg/kg-day 

1,4-Dichlorobenzene 5.0E-03 mg/L 2.1E-06 mg/kg-day 5.4E-03 (mg/kg-day)"1 1E-08 2.3E-05 mg/kg-day 7.0E-02 mg/kg-day 3E-04 
1,1-Dichloroethane 7.0E-04 mg/L 4.8E-08 mg/kg-day 5.7E-03 (mg/kg-day)"1 3E-10 5.1E-07 mg/kg-day 2.0E-01 mg/kg-day 3E-06 
1,2-Dichloroethane 5.6E-04 mg/L 2:4E-08 mg/kg-day 9.1E-02 (mg/kg-day)'1 2E-09 2.5E-07 mg/kg-day NA 
1,1-Dichloroefhene 5.7E-03 mg/L 6:6E-07 mg/kg-day NA - - 7.0E-06 mg/kg-day 5.0E-02 mg/kg-day 1E-04 
cis-1,2-Dichloroethene 1.4E+01 mg/L 1.1E-03 mg/kg-day NA - - 1.2E-02 mg/kg-day 2.0E-03 mg/kg-day 6E+00 
trans-1,2-Dichlbroethene 6.1E-02 mg/L 4.7E-06 mg/kg-day NA - - 5.0E-05 mg/kgrday 2.0E-02 mg/kg-day 3E-03 
Methyl tert-butyl ether 1.3E-02 mg/L 2.7E-07 mg/kg-day 1.8E-03 (mg/kg-day)"1 5E-10 2.8E-06 mg/kgrday NA 

mg/kg-day 
— 

Methylene chloride 5.0E-04 mg/L 1.8E-08 mg/kg-day . 7.5E-03 (mg/kg-day)'1 1E-10 1.9E-07 mg/kg-day 6.0Er02 mg/kg-day 3E-06 
Tetrachloroethene 3.6E-02 mg/L 1.3E-05 mg/kg-day 5.4E-01 (mg/kg-day)"1 7E-06 1.4E-04 mg/kg-day 1.0E-02 mg/kg-day 1E-02 : 
1,2,3-Trlchlorobenzene 8.5E-03 mg/L i 7.0E-06 mg/kg-day NA - - 7.4E-05 mg/kg-day NA 

mg/kg-day 

•1,2,4-Trich|orobenzene 5.8E-02 mg/L 4.4E-05 mg/kg-day ; i 2.9E-02 (mg/kg-day)"1 1E-06 4.6E-04 mg/kg-day 1.0E-02 mg/kg-day 5E-02 
1,1,2-Trichloroethane 3.9E-03 mg/L 2.7E-07 mg/kg-day 5.7E-02 (mg/kg-day)"1 2E-08 2.8E-06 mg/kg-day 4.0E-03 mg/kg-day 7E-04 
Trichloroethene 7.0E+00 mg/L 8.7E-04 mg/kg-day : 5:9E-03 (mg/kg-day)'1 5E-06 92E-03 mg/kg-day NA 

mg/kg-day 

Vinyichloride 5.3E-02 mg/L ! 2.9E-08 mg/kg-day 7.2E-01 (mg/kg-day)"1 2E-06 3.1E-05 mg/kg-day 3.0E-03 mg/kg-day 1E-02 
bis(2-Ethylhexyl)phthalate 5.7E-03 mg/L 9.6E-06 mg/kg-day , 1.4E-02 (mg/kg-day)"1 1E-07 1.0E-04 mg/kgrday 2.0E-02 mg/kg-day 5E-03 
Dibertzo(a,h)anthracene 1.7E-04 mg/L ; 6.0E-06 mg/kg-day 7.3E+00 (mg/kgrday)'1 4E-05 6.4E-05 mg/kg-day NA 
lndeno(1,2;3-cd)pyrene 1:4E-04 mg/L : 3.6E-06 mg/kg-day 7.3E-01 (mg/kg-day)'1 3E-06 3.8E-05 mg/kg-day NA _ 
Naphthalene 3.4E-04 mg/L 1.5E-07 mg/kgrday NA - - 1.6E-06 ; mg/kg-day i 2:0E-02 mg/kg-day 8E-05 
Total PCB Aroclors 4;4E-03 mg/L 9.3E-05 mg/kg-day 4.0E-01 (mg/kg-day)"1 4E-05 9.8E-04 mg/kg-day 2.0E-05 mg/kg-day 5E+01 
gamma-ChlOrdane 1.1E-02 mg/L 2.7E-05 mg/kg-day 3:5E-01 (mg/kg-day)'1 9E-06 2.8E-04 mg/kg-day 5.0E-04 mg/kg-day 6E-01 
4,4-DDD 1.6E-01 ; mg/L 1.2E-03 mg/kg-day 2.4E-01 (mg/kg-day)"1 3E-04 1.3E-02 mg/kg-day NA 

mg/kg-day 
_ 

4,4-DDE 4.8E-02 : mg/L 3.0E-04 mg/kgrday 3.4E-01 (mg/kg-day)"1 1E-04 3.2E-03 mg/kg-day NA _ 
4,4'-DDT 1.2E-01 : mg/L 1.5E-03 mg/kg-day 3.4E-01 (mg/kg-day)'1 5E-04 1.6E-02 mg/kg-day 5.0E-04 mg/kg-day 3E+01 
Heptachlor 9.7E-03 mg/L 5.0E-06 mg/kg-day 4.5E^-00 (mg/kg-day)'1 2E-05 5.3E-05 . mg/kg-day 5.0E-04 mg/kg-day 1E-01 
2,3,7,8-TCDD Toxic Equivalence 2.6E-08 mg/L 5.6E-10 ' mg/kg-day 1.6E+05 (mg/kg-day)"1 9E-05 6.0E-09 mg/kg-day 1.0Er09 mg/kg-day 6E+00 
Aluminum 2;7E-01 ; mg/L 4.9E-06 i ; mg/kg-day NA - - 5.2E-05 mg/kgrday 1.0E+00 ; mg/kg-day 5E-05 
Arsenic 7.6E-02 mg/L 1.4E-06 ! mg/kg-day T5E+00 (mg/kg-day)"1 2E-06 1.5E-05 mg/kg-day 3.0E-04 : mg/kg-day 5E-02 
Barium 5.4E-01 mg/L 9.9E-06 mg/kg-day NA - ! 1.1E-04 mg/kg-day 1.4E-02 mg/kg-day 8E-03 
Cadmium 5.6E-04 mg/L 1.0E-08 mg/kg-day NA - - 1.1E-07 mg/kg-day 2.5E-05 mg/kg-day 4E-03 ' 
Chromium 2.3E-03 mg/L 8.3E-08 .mg/kg-day 2:OE+O1 (mg/kg-day)'1 2E-06 8.8E-07 mg/kg-day 7.5Er05 mg/kg-day 1E-02 
Cobalt 4.2E-04 mg/L 3.1E-09 mg/kg-day NA - - 3.2E-08 mg/kg-day 3.0E-04 mg/kg-day 1E-04 
Iron 5.4E-01 mg/L 9.8E-06 mg/kg-day NA - - 1.0E-04 mg/kg-day 7.0E-01 mg/kg-day 1E-04 
Manganese 3.2E-01 mg/L 5.8E-06 mg/kg-day NA - " 6.2E-05 mg/kg-day 9.6E-04 mg/kg-day 6E-02 

| 
Vanadium 7.4E-03 mq/L 1.4E-07 mg/kg-day NA - -- 1.4E-06 mg/kq-dav 1.3E-04 mg/kg-day 1E-02 1 Exposure Route Total II 1E-03 II 9E+01 
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TABLE 7.1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater; Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
Receptor Aoe: Adult 

Exposure Medium Exposure Point Exposure Route Chemical of 
Potential Concern 

EPC 

Value Units 

Cancer Risk Calculations 
Intake / Exposure 

Concentration 
Value Units 

Cancer Slope Factor / 
Unit Risk 

Value Units 

(pg/m3)"1 

(pg/m3)-1 

(pg/m3)-1 

(pg/m3)"1 

(pg/rri3)'1 

(pg/m3)"1 

(pg/m3)"1 

(pg/m3)"1 

(pg/m3)"1 

(pg/m3)'1 

(pg/m3)'1 

(pg/m3)"1 

(pg/m3)"1 

fua/m3)'1 

Cancer Risk 

Non-Cancer Hazard Calculations 
Intake / Exposure 

Concentration 
Value Units 

Reference Dose / Reference 
Concentration 

Value Units 

Hazard 
Quotient 

'Groundwater Entire Aquifer Workplace Air Inhalation Benzene 
Bromodichloromethane 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 
Methylene chloride 
Tetrachloroethene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Naphthalene - . 

1.2E+00 
6.6E-01 
6:0E+00 
4.5E+00 
5.6E-01 
3.5E+00 
8.5E+00 
8.1E+00 
1.1E+00 
9.0E-01 
9.3E+00 
2.3E*04 
9.9E+01 
2.0E+01 
8.2E-01 
5.8E+01 
1.4E+01 
9.5E+01 
6.3E+00 
1.1E+04 
8.6E+01 
5;5E-01 

pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 
pg/m3 

pg/m3 

pg/m3 
pg/m3 
pg/rri3 

_gg/mf_ 

1.9E-02 
1.1E-02 
9.7E-02 
7.3E-02 
9.0E-03 
5.6E-02 
1.4E-01 
1.3E-01 
1.8E-02 
1.5E-02 
1.5E-01 
3.7E+02 
1.6E+00 
3;3E-01 
T3E-02 
9:4E-01 
2.2E-01 
1.5E+00 
1.0E-01 
1.8E+02 
1.4E+00 
8.9E-03 

Expoi 
Exposure Route Total 

pg/m 
pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m? 
pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

uo/m3 

7.8E-06 
3.7E-05 

NA 
2.3E-05 
2.7E-05 

NA 
NA 

1.1E-05 
1.6E-06 
2;6E-05 

NA 
NA 
NA 

2.6E-07 
4.7E-07 
5.9E-06 

NA 
NA 

1.6E-05 
2.0E-06 
4,4E-06 
3.4E-05 

1E-07 
4E-07 

2E-06 
2E-07 

1E-06 
3E-08 
4E-07 

9E-08 
6E-09 
6E-06 

2E-06 
4E-04 
6E-06 
3E-07 

2.0E-01 
1.1E-01 
1.0E+00 
7.7E-01 
9.5E-02 
6.0E-01 
1.5E+00 
1.4E+00 
1.9E-01 
1.5E-01 
1.6E+00 
3.9E+03 
1.7E+01 
3.5E+00 
1.4E-01 
1.0E+01 
2.4E+00 
1.6E+01 
1.1E+00 
2.0E+03 
1.5E+01 
9:5E-02 

pg/m 
pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

ua/m3 

3,OE+O1 
NA 

5i0E+0.1 
9.8E+01 

NA 
2.0E+02 

NA 
8.0E+02 

NA 
7.0E+00 
2.0E+02 

NA 
6.0E+01 
3.0E*03 

1.0Ef-03 

2.7E+02 
NA 

2.0E+00 
NA 
NA 

1.0E+02 
3.0E+00 

4E-04 
sure Point Total 2E-03 

pg/m 

pg/m3 

pg/m3 

pg/rri3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m 

uo/m3 

7E-03 

2E-02 
8E-03 

3E-03 

2E-03 

2E-02 
8E-03 

3E-01 
1E-03 
1E-04 
4E-02 

8E+00 

1E-01 
3E-02 
9E+00 
1E+02 

Total of Receptor Risks Across Medium 2E-03 1E+02 

Notes 
NA -Not Available 
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TABLE 7.2.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD.NEW JERSEY 

Scenario Timeframe: Current/Future 
ExposureUnit: Shallow Onslte Groundwater 
Receptor Population: Construction/Utility Worker 
Receptor Aae: Adult 

Medium Exposure Medium Exposure Point Exposure Route Chemical of EF C Cancer Risk Calculations Non-Cancer Hazard Calculations 
Potential Concern Value Units Intake / Exposure Cancer Slope Factor / Cancer Risk Intake / Exposure Reference Dose / Hazard Value Units 

Concentration Unit Risk Cancer Risk 
Concentration Reference Concentration Quotient . 

Value Units Value Units Value Units Value Units 
Groundwater Shallow Onsite Top of the Dermal Absorption Benzene 3:0E-O3 mg/L 1.0E-08 mg/kg-day 5.6E-02 (mg/kg-day)"' 6E-10 1.0E415 mg/kg-day. 1.2E-02' mg/kg-day 9E-04 i 

Groundwater Groundwater Table Chlorobenzene : 1.7E-02 mg/L , 1.1E-07 mg/kg-day NA - - . 1.1E-04 mg/kg-day 7.0E-02 mg/kg-day 2E-03 I 
Chloroform 2.8E-03 • mg/L . 4.9E-09 mg/kg-day 3.1E-02 (mg/kg-day)"' 2E-10 4I8E-06 mg/kg-day 1.0E-01 mg/kg-day 5E-05 
1,2-Dibromo-3-chloropropane : 7.7E-05 , mg/L 2.1E-10 mg/kg-day 8.0E-01 (mg/kg-day)"' 2E-10 2.0E-07 mg/kg-day 2.0E-03 mg/kg-day 1E-04 
Dibromochloromethane ; 5.5E-04 mg/L 5.9E-10 mg/kg-day 8.4E-02 (mg/kg-day)"' 5E-11 5:8E-07 mg/kg-day 7.0E-02 mg/kg-day 8E-06 
1,2-Oichlorobenzene ; 7.2E-03 mg/L 7.4E-08 mg/kg-day NA - - 7.3E-05 mg/kg-day 6.0E-01 mg/kg-day 1E-04 
1,3-Dichlorobenzene ; 1.4E-02 mg/L 2.0E4>7 mg/kg-day NA - - 1.9E-04 mg/kg-day 2.0E-02 mg/kg-day 1E-(K 
.1,4-Dichlorobenzene ! 1.9&02 mg/L 2.0E-07 mg/kg-day 5.4E-03 (mg/kg-day)"' iEms 1.9E-04 mg/kg-day 7.0E-02 mg/kg-day 3E-03; 

1,1 -Dichloroethane 2.9E-03 mg/L I 4.9E-09 mg/kg-day 5.7E-03 (mg/kg-day)"' 3E-11 4.8E-06 mg/kg-day 2.0E+00 mg/kg-day 2E-06 
1,2-Dlchloroethane | 4.6E-03 : mg/L 4.7E-09 mg/kg-day 9.1E-02 (mg/kg-day)"' 4E-10 4.6E-06 mg/kg-day 2.0E-02 mg/kg-day 2E-04 
1,1-Dlchloroethene ; 6.8E-02 mg/L 1.9E-07 mg/kg-day NA - 1.9E-04 mg/kg-day 5.0E-02 mg/kg-day 4E-03 
cis-1,2-Dlchloroethene 1.4E+02 mg/L 2.6E-04 mg/kg-day NA - . - 2:6E-01 mg/kg-day 2.0E-02 mg/kg-day 1E+01 
trans-1,2-Dichloroethene 5.8E-01 : mg/L 1.1E-06 mg/kg-day NA - - 1.1E-03 mg/kg-day 2.0E4I1 mg/kg-day 5E-03 
Ethyl benzene 1.1E-02 mg/L 1.2E-07 mg/kg-day 1.1E-Q2 (mg/kg-day)"' 1E-09 1.2E-04 mg/kg-day 1.0E-01 mg/kg-day 1E-03 
Methylcyclohexane 5.9E-03 nrg/L 1.3E-07 mg/kg-day NA - - 1.2E-04 mg/kg-day NA „ _ 
Methylene chloride 7.0E-03 mg/L 5.9E-09 mg/kg-day 7.5E-03 (mg/kg-day)"' 4E-11 5.8E-06 mg/kg-day 6.0E-02 mg/kg-day 1E^M 
Tetrachloroethene i 5.4E-01 mg/L • 4.7E-06 mg/kg-day 5.4E-01 (mg/kg-day)"' 3E-06 4.7E-03 mg/kg-day 1.0E-O1 mg/kg-day 5E-02 
1,2,3-Trichlorobenzene 7.4E-02 mg/L 1.5E-06 mg/kg-day NA - - 1.4E-03 mg/kg-day 8.0E-03 mg/kg-day 2E^01 
1,2,4-T richlorobenzene 1.8E-01 mg/L 3.2E-06 mg/kg-day 2.9E-02 (mg/kg-day)"' 9E-08 3:2E-03 mg/kg-day 1.0E-01 mg/kg-day 3E-02 
1,1,2-T richloroethane 1.4E-02 mg/L 2.3E-08 mg/kg-day 5.7E-02 (mg/kg-day)"' 1E-09 2.2E-05 mg/kg-day 4.0E-03 mg/kg-day 6E-03 
Trlchloroethene 2.3E+01 mg/L 6.9E-05 mg/kg-day 8.9E-03 (mg/kg-day)"' 4E-07 6.8E-02 mg/kg-day NA .. _ 
o-Xylene 3.8E-02 mg/L 4.0E-07 mg/kg-day NA - 4.0E-04 mg/kg-day 4:0E-01 mg/kg-day 1E-03 
Vinyl chloride 1.6E-01 mg/L 2.1E-07 mg/kg-day 7.2E-01 (mg/kg-day)"' 2E-07 2.1E-04 mg/kg-day 3.0E-03 mg/kg-day 7E-02 
Benzo(a)anthracene 6.1E-04 mg/L 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)"' 8E-08 1.0E-04 mg/kg-day NA _ 
Benzo(a)pyrene 3.SE-04 mg/L 1.0E-07 mg/kg-day 7.3E+00 (mg/kg-day)"' 7E-07 1.0E-04 mg/kg-day NA _ _ 
Benzo(b)fluoranthene 2.1E-03 mg/L. 6.1E-07 mg/kg-day 7.3E-01 : (mg/kg-day)"' 4E-07 6.0E-04 mg/kg-day NA ; .. . 

Benzo(g,h,i)perylene 3.7E-04 mg/L 2.1E-07 mg/kg-day NA - - 2.0E-04 mg/kg-day NA 1 • 

Benzo(k)fluoranthene 7.2E-04 mg/L 2.1E-07 mg/kg-day 7.3E-02 (mg/kg-day)"1 2E-08 2.0E-04' mg/kg-day NA 
1 — 

1,1-Biphenyl 2.7E-03 mg/L 60E-08 mg/kg-day NA - - 5.9E-05 mg/kg-day 1.0E-01 mg/kg-day 6E-04 
Dibenzo(a,h)anthracene 1.4E-03 mg/L 6.0E-07 mg/kg-day 7:3E+00 (mg/kg-day)"' 4E-06 5.9E-04 mg/kg-day NA — 

lndeno(1,2,3-cd)pyrene 3.8E-04 mg/L 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)"' 8E-08 1 1.1E-04 mg/kg-day NA _ _ 
Naphthalene 2.0E-03 mg/L 2.1E-08 mg/kg-day NA - - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1E-04 
Phenanthrene 5.2E-04 mg/L 1.9E-08 mg/kg-day NA - - i 1.9E-05 mg/kg-day NA _ 
Total PCBArodors 1.2E-02 mg/L 3.0E-06 mg/kg-day 4.0E-01 (mg/kg-day)"' 1E-08 2.9E-03 mg/kg-day I i 6.0E-05 mg/kg-day 5E+01 
alpha-BHC 4.9E-04 mg/L 2.9E-09 mg/kg-day 6:3E+00 (mg/kg-day);' 2E-08 2.8E-06 mg/kg-day 8.0E-03 mg/kg-day 4E-04 ; 
delta-BHC 1.4E-03 mg/L 1.4E-08 mg/kg-day NA - - 1.3E-05 mg/kg-day ! NA — __ 

gamma-BHC 2.0E-04 mg/L 1.0E-09 mg/kg-day 1.1E+IX) (mg/kg-day)"' 1E-09 1.0E-06 mg/kg-day 3.0E-03 mg/kg-day 3E-04 
gamma-Chlordane 2.2E-03 mg/L 6I5E-08 mg/kg-day 35E-01 (mg/kg-day)"' 2E-08 8.4E-05 mg/kg-day 5.0E-04 mg/kg-day 1E-01 
4,4'-DDD S.9E-04 mg/L 5.4E-08 mg/kg-day 2.4E4J1 (mg/kg-day)"' 1E-08 5.3E-05 i mg/kg-day NA — _ 
f»,4'-DDE 1.3E-03 mg/L : 1.0E-07 mg/kg-day 3.4E-01 (mg/kg-day)"' 4E-08 1.0E^)4 ! mg/kg-day NA _ _ 
4,4-DDT 4.4E-03 mg/L 6.7E-07 mg/kg-day 3.4E^01 (mg/kg-day)"' 2E-07 6.SE-04 ! mg/kg-day 5.0E-04 mg/kg-day 1E+00 
Dieldrin 4.7E-04 mg/L 4;3E-09 mg/kg-day 1.6E+01 (mg/kgTday)"' 7E-08 4.3Ei06 mg/kg-day 1.0E-04 mg/kg-day 4E-02 
Endosulfan II 1.1E-03 mg/L 3:7E-09 mg/kg-day NA - - 3.6E-06 mg/kg-day 6.0E-03 mg/kg-day 6E-04 
Endbsulfan sulfate 4.5E-04 mg/L 1.0E-09 mg/kg-day NA - - 89E4)7 mg/kg-day NA _ _ 
Endrin aldehyde 7.7E-04 mg/L 1.3E-08 mg/kg-day , NA - - 1.3E-05 mg/kg-day NA - _ 
iileptacNor 8.7E-04 mg/L 5.4E-09 i mg/kg-day , 4.5E+00 (mg/kg-day)"' 2E-08 5.3E-06 ' mg/kg-day 5.0E-04 mg/kg-day 1E-02 
2,3,7,8-TCDD Toxic Equivalence 5.4E-08 mg/L 1.4E-11 , mg/kg-day' 1.6E+05 (mg/kg-day)"' , 2E-06 1.4E-08 mg/kg-day 2.0E-08 mg/kg-day 7E-01 
Aluminum 1.8E+00 mg/L 4.1E-07 mg/kg-day NA - - 4.0E-04 mg/kg-day 1.0E+00 mg/kg-day 4E-04 
Arsenic 1.4E-01 mg/L 3.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)"' 5E-08 3,0E-O5 mg/kg-day 3.0E-04 mg/kg-day 1E-01 
Barium 8.2E-01 mg/L 1.8E-07 mg/kg-day NA - - 1.8E-04 mg/kg-day 1.4E-02 mg/kg-day 1E-02 
Cadmium 3.3E-03 mg/L 7.4E-10 : mg/kg-day NA - - 7.2E-07 mg/kg-day 2.5E-05 mg/kg-day 3E-02 
Chromium 2.9E-02 mg/L 1.3E-08 mg/kg-day 2.0E+01 (mg/kg-day)"' ; 3E-07 1:3E<5 mg/kg-day 5.0E-04 mg/kg-day . 3E-02 
Cobalt 9.3E-04 mg/L 8.2E-11 ! mg/kg-day NA - - : 8.1E-08 mg/kg-day 3.0E-03 mg/kg-day 3E-05 
iron 2.7E+00 mg/L 6.0E-07 ; mg/kg-day NA - 5.9E-04 mg/kg-day 7.0E-01 mg/kg-day 8E-04 
Manganese 6.7E-01 mg/L 1.5E-07 mg/kg-day NA - 1.4E-04 mg/kg-day 9.6E-04 mg/kg-day 2E-01 
Vanadium 7.8E-03 mq/L 1.7E-09 mg/kg-day NA - - 1.7E-06 mg/kq-dav 1.3E-04 mg/kg-day 1E-02 

Exposure Route TOtal II 1E-05 || II 6E+01 
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TABLE 7.2.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE. OPERABLE UNIT 3 

SOUTH PLAINFIELD. NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Onsite Groundwater 
Receptor Population: Construction/Utility Worker 
Receptor Aae: Adult 

Medium Exposure Medium Exposure Point Exposure Route Chemicalof EP C Car icer Risk Calculations Non-Cancer Hazard Calculations 
Potential Concern Value Units Intake / Exposure Cancer-Slope Factor / Intake / Exposure Reference Dose / Hazard Value Units 

Conce raration 1 Unit Risk Concentration Quotient 
Value Units Value Units Value Units Value Units 

Quotient 

Groundwater Shallow Onsite Outdoor Air Around Inhalation Benzene 4.7E-03 pg/m3 8.2E-07 pg/m3 7.8E-06 (pg/m3)-' 7E-12 : 9.1E-04 pg/m3 9.0E+01 , 1E-05 
Groundwater an Excavation Chlorobenzene 1.9E-02 pg/m3 3.7E-06 pg/m3 NA - : 3.6E-03 pg/m3 5.0E+02 pg/m3 7E^06 

Chloroform 3:6E-03 pg/m3 7.0E-07 pg/m3 2:3E-05 (pg'm3)'1 2E-11 6.9E-04 pg/m3 2.4E+02 pg/m3 3E-06 
1,2-Dibromo-3-chloropropane 5.3E-05 pg/m3 1.0E-08 pg/m3 6.0E-03 (pg/m3)'1 6E-11 1.0E-05 pg/m3 2;OE+00 pg/m3 5E-06 
Dibromochloromethane ; 5:0E-04 pg/m3 9.8E-08 pg/m3 2.7E-05 (pg/m3)'1 3E-12 9.6E-05 pg/m3 NA _ 
1,2-Dichlorobenzerte 8.1E-03 pg/m3 1.6E-06 pg/m3 NA - — 1.6E-03 pg/m3 2.0E+03 pg/m3 8E-07 
1,3-Dichlorobenzene 1.6E-02 pg/m3 3..1E-06 pg/m3 NA - - 3.1E-03 pg/m3 NA 
1,4-Dtchlorobenzene 2:2E-02 pg/m3 4.2E-06 pg/m3 1:1E-05 (pg/m3)"' 5E-11 4.1E-03 pg'm3 2.4E+03 pg/m3 2E-06 
1,1-DlcNoroethane 4.1E-03 pg/m3 8.0E-07 pg/m3 1.6E-06 (pg'm3)"' 1E-12 7.8E-04 pg/m3 NA 
1,2-Dichloroethane 6.1E-03 pg/m3 1.2E-06 pg/m3 2.6E-05 (pg/m3)"1 3E-1.1 1.2E-03 pg/m3 7.0E+01 pg/m3 2E-05 
1,1-Dichloroethene 9.7E-02 pg/m3 1.9E-05 pg/m3 NA - - . 1.9E-02 pg/m3 2.0E»02 , pg/m3 9E-05 
cis-1,2-Dichkxoethene 2.0E+02 pg/m3 3.8E-02 pg/m3 NA - - 3:8E+01 i pg'm3 NA 
trans-1,2-Dichloroethene 8.2E-01 pg/m3 1.6E-04 pg/m3 NA - - 1:6E^01 , pg/m3 7.9E+02 , pg/m3 2E-04 
Ethytbenzene 1.5E-02 pg'rit3 2.9E-06 pg/m3 215E-06 (pg/m3)-1 ! 7E-12: 2.8E-03 i pg/m3 i 9.0E+03 ; pg/m3 3E-07 
Methylcyclohexane 8.3E-03 pg/m3 . 1.6E-06 pg/m3 NA - - 1.6E-03 pg'm3 3.0E+03 •pg/m3 5E-07 
Methylene chloride 1.0E-02 pg/m3 2.0E-06 pg/m3 4.7E-07 (pg/m3)-1 1E-12 2.0E-03 pg/m3 1.0E+03 pg/m3 2E-06 
Tetraclrloroethene 5.BE-01 pg/m3 1.1E-04 pg/m3 5.9E-06 (pg/m3)"1 7E-10 ; 1.1E-01 pg/m3 2.7E+02 pg'm3 4E-04 
it ,2,3-T richlorobenzene 7.4E-02 pg'm3 1.SEi05 pg/m3 NA - - 1.4Ei02 pg/m3 i NA 
1,2,4-Trichiorobenzene 1.8E-01 pg/m3 3.5E-05 pg/m3 NA - - : 3.5E-02 pg/m3 2.0E+01 pg/m3 2E-03 
1,1,2-Trichloroethane 1.6E-02 pg/m3 3.1E-06 pg/m3 1.6E-0S (pg/m3)-1 5E-11 1 3.0E-03 pg/m3 NA _ 
TricHoroethene 2.8E+01 pg/m3 5.5E-03 pg/m3 2.0E-06 (pg/m3)'1 1E-08 5.4E+00 pg/m3 NA „ 
o-Xyiene 5.1E-02 pg/m3 1.0E-05 pg/m3 NA - - 9.8E-03 pg/m3 4.0E+02 pg/m3 2E-05 
Vinyl chloride 2.8E-01 pg/m3 5.5E-05 pg/m3 4.4E-06 (pg/ni3)"1 2E-10 5I4E-02 pg/m3 1.0E+02 pg/m3 5E-04 
Naphthalene 2.2E-03 pg/m3 4;4E-07 pg/m3 3.4E-05 (pg/m3)"1 1E-11 4.3E-04 pg/m3 3.0E+00 pg/m3 1E-04 
Phenanthrene 2.5E-04 uo/m3 4.8E-08 ua/m3 NA - - 4.8E-05 ua/m3 NA 

. , Exposure Route Total 1E-08 3E-03 
Exposure Point lotal 1E-05 6E+01 

Total of Receptor Risks AcrossMedium : 1E-05 6E+01' 

Notes 
NA - Not Available 
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TABLE 7.3.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, SBB 
Receptor Population: Construction/Utility Worker 
Receotor Aae: Adult 

Subchronto 
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC CancerRisk Calculations Non-Cancer Hazard Calculations 

Potential Concern 
Value Units Intake / Exposure 

Concentration 
Cancer Slope Factor / 

Unit Risk CancerRisk Intake / Exposure 
Concentration 

Reference Dose / Reference 
Concentration 

Hazard 
Quotient 

Value Units Value Units Value units Value Units 

Hazard 
Quotient 

Groundwater Shallow Offsite Top of the Dermal Absorption Benzene 5.0E-04 mg/L 17E-09 mg/kg-day 5:5E-02 (mg/kg-day)'1 1E-10 1.7E-06 mg/kg-day 1.2E-02 mg/kgday 1E-04 
Groundwater, Groundwater Table Chloroform 1.1E-03 mg/L 19E-09 mg/kg-day 3:1E-02 (mg/kg-day)'1 6E-11 ! T9E-06 : mg/kg-day 1.0E-01 mg/kg-day 2E-05 

South of Bound Brook Dibromochloromethane 5.1E-04 mg/L 55E-10 mg/kg-day 8:4E-02 (mg/kg-day)'1 5E-11 ( 5:4E-07 mg/kg-day 7.0E-02 mg/kgday 8E-06 
(SBB) cis-1,2-Dlchloroethene 1.7E-02 mg/L 3 2E-08 mg/kg-day NA - • - ; 3.1E-05 , , mg/kg-day 2.0E-02 mg/kg-day 2E-03 

Methyl tert-butyl ether 1.9E-01 mg/L 9.8E-08 mg/kg-day 1.8E-03 (mg/kg-day)'1 2E-10 97E-05 . mg/kg-day 3.0E-01 mg/kg-day 3E-04 
Tetrachforoethene 1.9E-03 mg/L 1.7E-08 mg/kg-day 5:4E-01 (mg/kg-day)'1 9E-09 1.7E-05 : mg/kgday 1.0E-01 mg/kg-day 2E-04 
Trichloroethene 1.1E+00 mg/L 3.4E-06 mg/kg-day 5.9E-03 > (mg/kgday)'1 2E-08 3.3E-03 : mg/kgday NA - •  — 

Dibenzo(a,h)anthracene 2.4E-03 mg/L 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)'1 8E-06 1.0E-03 mg/kgday NA - — 

lndeno(1,2,3-cd)pyrene 1.1 E-W mg/L 3.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)'1 2E-08 3.3E-05 1 mg/kgday NA - — 

Naphthalene 1.3E-04 mg/L 1.3E-09 mg/kg-day NA - - 1.3E-06 mg/kg-day 2.0E-01 mg/kg-day 7E-06 
Total PCB Aroclors 5.1E-03 mg/L 1.3E-06 mg/kg-day 4:0E-01 (mg/kg-day)"1 5E-07 1:3E-03 mg/kgday 1 6.0E-05 mg/kgday 2E+01 

- 2,3,7,8-TCDD Toxic Equivalence 1.7E-09 mg/L 4.5E-13 mg/kg-day 1.6E+05 (mg/kgday)"1 7E-08 4.4E-10 mg/kg-day . 2.0E-08 mg/kgday 2E-02 
Arsenic 3.7E-02 mg/L 8.2E-09 mg/kg-day 1.5E+00 (mg/kg-day)"1 1E-08 8.0E-06 mg/kg-day : 3.0E-04 mg/kgday 3E-02 
Barium 8.3E+00 mg/L 1.8E-06 mg/kg-day NA • - - 1.8E-03 mg/kgday 1.4E-02 mg/kgday 1E-01 

1 Chromium 5.7E-04 mg/L 2.5E-10 mg/kg-day 2.0E+01 i  (mg/kgday)"1 5E-09 2.5E-07 mg/kg-day i  5:0E-O4 mg/kgday 5E-04 
Manganese 3.2E-91 mg/L 7.2E-08 mg/kg-day NA - - 7.1E-05 mg/kg-day 9.6E-04 mg/kg-day 7E-02 

• '  '1 , Exposure Route Total 8E-06 2E+01 
Outdoof Air Around Inhalation Benzene 7.9E-04 pg/m3 1.5E-07 pg/m3 78E-06 (pg/m3)'1 1E-12 1.5E-04 pg/m3 9.0E+01 pg/m3 2E-06 

an Excavation Chloroform 1.4E-03 pg/m3 2.7E-07 pg/m3 2.3E-05 (pg/m3)'1 6E-12 2.7E-04 pg/m3 2.4E+02 pg/m3 1E-06 
l t  Dibromochloromethane 47E-04 pg/m3 9.1E-08 pg/m3 2.7E-05 (pg/m3)'1 2E-12 9.0E-05 pg/m3 NA — — 

cis-1,2-Dichloroethene 2.4E-02 pg/m3 4.7E-06 pg/m3 NA - - 4.6E-03 pg/m3 NA — — 

Methyl tert-butyl ether 2.7E-01 pg/m3 5.4E-05 pg/m3 2.6E-07 (pg/m3)'1 1E-11 5.3E-02 pg/m3 3.0E+03 pg/m3 2E-05 
Tetrachforoethene 2.1E-03 pg/m3 4.0E-07 pg/m3 5.9E-06 (pg/m3)'1 2E-12 , 4.0E-04 pg/m3 2.7E+02 pg/m3 1E-06 
Trichloroethene 1.4E+00 pg/m3 2.7E-04 pg/m3 2.0E-06 (pg/m3)'1 5E-10 2.7E-01 pg/m3 NA — — 

Naphthalene 1.4E-04 ua/m3 2.7E-08 ua/m3 3.4E-05 (ua/m3)'1 9E-13 2.7E-05 ua/m3 3.0E+00 ua/m3 9E-06 
1 Exposure Route Total 1 6E-10 3E-05 

lExposure Point Total 1 8E-06 I  2E+01 
iTotal of ReceDtor Risks Acr jss Medium 1 8Ed6 

I  2E+01 

Notes 
NA-Not Available 



TABLE 7.4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFlELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, NBB 
Receptor Population: Construction/Utility Worker 
Receotor Aqe: Adult 

Subchronic 
Exposure Medium Exposure Point Exposure Route Chemical of 

Potential Concern 
EPC 

Value Units 
Cancer Risk Calculations 

Intake / Exposure 
Concentration 

Value Units 

Cancer Slope Factor / 
Unit Risk 

Value Units 

Cancer Risk 
Non-Cancer Hazard Calculations 

Intake / Exposure 
Concentration 

Value Units 

Reference Dose / Reference 
Concentration 

Value Units 

Hazard 
Quotient 

Groundwater Shallow Offsite 
Groundwater, 

North of Bound Brook 
(NBB) 

Top of the 
Groundwater Table 

Dermal Absorption Benzene 
Bromodichloromethane 
Chloroform 
Cis-1,2-Dlchloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
Benzo(g,h,i)perytene 
bis(2-Ethylhexyt)phthalate 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
total PCB Aroclors 
beta-BHC 
delta-BHC 
4,4-DDD 
4,4'-DDE 
4,4'-DDT 
Heptachlor 
Antimony 
Arsenic 
Chromium 
Cobalt 
Manganese 
Vanadium 

1.2E-03 
3.5E-04 
1.4E-03 
4.9E-02 
3.8E-04 
2.4E-01 
3.6E-04 
9.8E-05 
5.2E-03 
1.2E-04 
1.1E-04 
4.8E-04 
3.5E-04 
4.2E-04 
7.6E-04 
7;5E-04 
9.6E-04 
2-0E-04 
2.2E-03 
1.1E-01 
1.2E-03 
4.3E-04 
5.9E-01 
8:4E-03 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mo/L 

4.2E-09 
4.5E-10 
2.5E-09 
9.1E-08 
3.3E-09 
7.1E-07 
4.8E-10 
5.4E-08 
1.1E-07 
3.7E-08 
1.2E-09 
1.2E-07 
1.9E-09 
4.2E-09 
7.0E-08 
5;8E-08 
1.5E-07 
1.3E-09 
4.9E-10 
2.4E-08 
5.2E-10 
3.8E-11 
1.3E-07 
1.9E-09 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kgrday 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
ma/ka-dav 

5.5E-02 
6.2E-02 
3.1E-02 

NA 
5.4E-01 
5.9E-03 
72E-01 

NA 
1.4E-02 
7:3E-01 

NA 
4.0E-01 
1.8E+00 

NA 
2.4E-01 
3.4E-01 
3.4E-01 
4.5E+00 

NA 
1.5E+00 
2.0E+01 

NA 
NA 
NA 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)'1 

(mg/kg-day)'1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

(mg/kg-day)"1 

2E-10 
3E-11 
8E-11 

2E-09 
4E-09 
3E-10 

1E-09 
3E-08 

5E-08 
3E-09 

2E-08 
2E-08 
5E-08 
6E-09 

4E-08 
1E-08 

4.2E-06 
4.5E-07 
2.5E-06 
9.0E-05 
3.3E-06 
7;0E-O4 
4.7E-07 
5.3E-05 
1.0E-04 
3.6E-05 
1.2E-08 
1.2E-04 
1.9E-06 
4.1E-06 
6.9E-05 
5.7E-05 
1.4E-04 
1.2E-06 
4.8E-07 
2.3Et05 
5HE-07 
3.8E-08 
1.3E-04 
1 npjTfi 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

1.2E-02 
2.0E-02 
1.0E-01 
2.0E-02 
1.QE-01 

NA 
30E-03 

NA 
2-0E-01 

NA 
2.QE-01 
6.0E-05 

. 6.0E-04 
NA 
NA 
NA 

5.0E-04 
5.0E-04 
6.0E-05 
3.0E-04 
S.0E-04 
3.QE-03 
9.6E-04 
•I Kfli 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

3E-04 
2E-05 
2E-05 
4E-03 
3E-05 

2E-04 

5E-04 

6E-06 
2E+00 
3E-03 



TABLE 7.5.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

IScenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
iReceotor Aoe: Adult 

Medium Exposure Medium Exposure Point Exposure Route Cttemieal of EPG CancerRisk Calculations Non-Cancer Hazard Calculations 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / 
Cancer Risk Intake / Exposure Reference DOE te / Reference Hazard Value Units 

Conce itration Unit Risk Cancer Risk 
Concentration Concentration Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Tap Water Ingestion Benzene 7.2E-04 mg/L 1.3E-06 mg/kg-day 5:5E-02 (mg/kg-day)'' , 7E-0B 9.9E-06 mg/kg-day 4,0E-03 mg/kg-day 2E-03 

Brompdichloromethane 4.1E-04 mg/L 7.2E-07 mg/kg-day 62E-02 (mg/kg-day)'' 4E-08 5.6E-06 mg/kg-day 2.0E-02 mg/kg-day 3E-04 
Chlorobenzene 3.7E-03 mg/L . 6.5E-06 mg/kg-day NA - ; 5.1E-05 mg/kg-day 2.0E-02 mg/kg-day 3E-03 
Chloroform 2.8E-03 mg/L 4.9E-06 mg/kg-day 3.1E4)2 (mg/kg-day)"' 2E-07 | 3.8E-05 mg/kg-day 1.0E-02 mg/kg-day 4E-03 
Pibromochloromethane 3.4E-04 mg/L 6.0E-07 mg/kg-day 8.4E-02 (mg/kg-day)"' 5E-08 : 4-7E-06 mg/kg-day 2.0E-02 mg/kg-day 2E-04 

- 1,2-Dichlorobenzene 2;TER)3 mg/L 3.8E-06 mg/kg-day NA - , 2.9E-05 mg/kg-day 9.0E-02 mg/kg-day 3E-04 
1,3-Dichlorobenzene 5 2E-03 mg/L 9.2E-06 mg/kg-day NA - ; . - I 7.2E-05 mg/kgday NA „ 
1,4-Dichlorobenzene 5 0E-03 mg/L 8.8E-06 mg/kg-day 5.4E^03 (mg/kg-day)'' 5E-08 ! 6.9E-05 mg/kg-day 7.0E-02 mg/kg-day 1E-03 
1,1 -Dichloroethane 7.0Ei04 mg/L 1.2E-06 mg/kg-day 5:7E^03 (mg/kg-day)'' : 7E-09 ' 9.6E-06 mg/kg-day 2.0E-01 mg/kg-day 5E-05 
1,2-Dichloroethane 5.6E-04 mg/L 9.8E-07 mg/kg-day 9.1E-02 (mg/kg-day)'' 9E-08 7.6E-06 mg/kg-day NA _ 
1,1-Dichloroethene 57E4J3 mg/L 1.0E-05 mg/kg-day NA •- - 7.8E-05 mg/kg-day 5.0E-02 mg/kg-day 2E-03 
cls-1,2-Dichloroethene 1.4E+01 mg/L 2.5E-02 mg/kg-day NA - 1.9E-01 mg/kg-day 2.0E-03 mg/kg-day 1E+02 
trans-1,2-Oichloroethene 6.1E-02 mg/L 1.1E-04 mg/kg-day NA - - 8.3E-04 mg/kg-day 2.0E-02 mg/kg-day 4E-02 
Methyl tert-bulyl ether 1.3E-02 mg/L 2.2E-05 mg/kg-day 1.8E-03 (mg/kg-day)'1 4E-08 1.7E-04 mg/kg-day NA _ __ 

Methylene, chloride 5.0E-04 mg/L 8.9E-07 mg/kg-day 7.5E-03 (mg/kg-day)"' 7E-09 6.9E-06 mg/kg-day 6.0E-02 mg/kg-day 1E-04 
Tetrachloroethene 36E-02 mg/L 8.3E-05 mg/kg-day S.4E-01 (mg/kg-day)'1 3Et05 4.9E-04 ! mg/kg-day 1 0E-02 mg/kg-day 5E-02 
1,2,3-T rlchlorobenzene 8.5E-03 mg/L 1.8E-05 mg/kg-day NA - - 1.2E-04 ; mg/kg-day NA _ 
1,2,4-Trichlorobenzene 5.8E-02 mg/L 1.0E-04 mg/kg-day 2.9E-02 (mg/kg-day)"' 3E-06 8.0E-04 mg/kg-day 1.0E-02 mg/kg-day 8E-02 
1,1,2-Trichloroethane 3.9E-03 mg/L 6.9E-06 mg/kg-day 5.7E-02 (rng/kg-day)'' 4E-07 5:3E-05 ' mg/kg-day 4.0E-03 mg/kg-day 1E-02 
Trichloroethene 7.0E+00 i mg/L 1.2E-02 mg/kg-day : 5.9E-03 (mg/kg-day)'1 7E-05 9.6E-02 mg/kg-day NA _ I 
Vinyl chloride 5.3E-02 ; : mg/L 9.4E-05 mg/kg-day , 1.5E+00 (mg/kg-day)'' 1E-04 7.3E-04 mg/kg-day 3:0E-03 mg/kg-day 2E-01 i 
bis(2-Ethylhexyl)phthalate 5.7E-03 S mg/L 1.0E-05 mg/kg-day ' ' 1.4E-02 (mg/kg-day)'' 1E-07 7.9E-05 mg/kg-day 2.0E-02 mg/kg-day 4E-03 I 
Dibenzo(a,h)anthracene 1.7E-04 I mg/L 31E-08 mg/kg-day i 7.3E+01 (mg/kg-day)'1 2E-06 2 3E-06 mg/kg-day NA — _ 
lndeno( 1,2,3-cd)pyrene 1.4E-04 mg/L 2.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)"1 2E-07 2 0E-06 mg/kg-day NA 
Naphthalene 3.4E-04 ; , mg/L ^ 6.0E-07 mg/kg-day NA -- - 4:7E-06 mg/kg-day 2.0E-02 mg/kg-day 2E-04 
Total. PCB Aroclors 4.4E-03 J mg/L 7.8E-08 : mg/kg-day 4.0E-01 (mg/kg-day)"' 3E-06 6.1E4)5 mg/kg-day 2.0E-05 mg/kg-day 3E+00 
gamma-Chlordane 1.1E-02 mg/L 1.9E-05 mg/kg-day 3.SE-01 (mg/kg-day)"' 7E-06 1:5E-04 mg/kg-day 5.0E-04 mg/kg-day 3E-01 
4,4-DDD 1.6E-01 mg/L 2.8E-04 , ; mg/kg-day 2.4E-01 (mg/kg-day)"' 7E-05 2 2E-03 mg/kg-day NA _ __ 

4,4-DDE 4.8E-02 mg/L 8.4E-05 : mg/kg-day 3.4E-01 (mg/kg-day)"' 3E-05 6.5E-04 mg/kg-day : NA - __ 

4;4'-DDT 1.2E-01 mg/L 2.1E-04 ; mg/kg-day 3.4E-01 (mg/kg-day):' 7E-05 1.6E^03 mg/kg-day 5.0E-04 | mg/kg-day 3E+00 
Heptachlor 9.7E-03 mg/L 1.7E-05 ' mg/kg-day 4.5E+00 I (mg/kg-day):' 8E-05 1.3ET04 mg/kg-day 5.0E-04 mg/kg-day 3E4)1 
2,3,7,8-TCDD ToxicEquivalence 2.8E-08 mg/L 4.6E-11 ! mg/kg-day 1.6E+05 (mg/kg-day)"' 7E-06 3.6E-10 mg/kg-day ; 1.0E-09 mg/kg-day 4E-01 
Aluminum 2.7E-01 mg/L 4.7E-04 mg/kg-day NA - - 3.7E-03 mg/kg-day 1.0E+00 mg/kg-day 4E-03 
Arsenic 7.6E-02 mg/L 1.3E-04 mg/kg-day 1.5E+00 (mg/kg-day)"' 2E-04 1.0E-03 mg/kg-day 3.0E-04 mg/kg-day 3E+00 
Barium > 6.4E-01 mg/L , 9.6E-04 mg/kg-day 'NA - - 7.5E-03 mg/kg-day 2.0E-01 mg/kg-day 4E-02 
Cadmium ; 5.6E-04 mg/L 9.9E-07 mg/kg-day NA - - 7.7E-06 mg/kg-day 5.0E-04 mg/kg-day 2E-02 
Chromium 2.3E-03 mg/L 4.3E-07 mg/kg-day 50E+00 (mg/kg-day)"' 2E-06 3.1E-05 mg/kg-day 3.0E-03 mg/kg-day 1E-02 
Cobalt | 4.2E-04 mg/L 7;4E-07 mg/kg-day NA - - 5.7E-06 mg/kg-day 3.0E-04 mg/kg-day 2E-02 
{ron 5.4E-01 mg/L 9.5E-04 mg/kg-day NA - - 7.4E-03 mg/kg-day 7.0E-01 mg/kg-day 1E-02 
Manganese 3.2E-01 mg/L 5.6E-04 mg/kg-day NA - - 4.4E-03 mg/kg-day 2.4E4I2 mg/kg-day 2E-01 
Vanadium ' 7.4E-03 mo/L 1.3E-05 mg/kg-day NA - • - 1.0E-04 mo/kg-day 5.0E-03 mg/kg-dav 2E-02 

Exposure Route Total 7E-04 II 1E+02 
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TABLE 7.5.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBlLIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater. Entire Aquifer 
Receptor Population: Resident 
Receotor Aoe: Adult 

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations 
Potential Concern 

Value Units 
Intake / Exposure Cancer Slope Factor / 

Cancer Risk Intake/ Exposure 'Reference Dose / Reference Hazard Value Units Concentration Unit Risk Cancer Risk 
Concentration Concentration Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Shower Dermal Absorption Benzene 7.2E-04 mg/L 8.5E-08 mg/kg-day 5.5E-02 (mg/kg-day)"1 5E-09 1.SE-06 mg/kg-day 4.0E-03 mg/kg-day 4E-04 

Bromodichloromethane 4.1E-04 mg/L N/A mg/kg-day 6.2E-02 (mg/kg-day)"1 N/A N/A mg/kg-day 2.0E-02 mg/kg-day N/A 
Chloro benzene 3.7E-03 mg/L 9.9E-07 mg/kg-day NA - ~ 7:7E-06 mg/kg-day 2.0E-02 mg/kg-day 4E-04 
Chloroform 2.8E-03 mg/L N/A mg/kg-day 3.1E-02 (mg/kg-day)"1 N/A N/A mg/kg-day 1.0E-02 mg/kg-day : N/A ; 
Dibromochloromethane 3.4E-04 mg/L N/A mg/kg-day 8.4E-02 (mg/kg-day)0 N/A N/A mg/kg-day 2.0E-02 mg/kg-day N/A 
1,2-Dichbrobenzene 2.1E-03 mg/L 1.1E-06 mg/kg-day NA - - 8.SE-06 mg/kg-day 9.0E-02 mg/kg-day 9E-05 
1,3-Dichtorobenzene 52E-03 mg/L 3.7E-06 mg/kg-day NA — - 2.9E-05 mg/kg-day NA — „ 
1,4-Dichlorobenzene 5.0E-03 mg/L 2.SE-06 mg/kg-day 5.4E-03 (mg/kg-day)"1 1E-08 2.0E-05 mg/kg-day 7.0E-02 mg/kg-day 3E-04 

< ,1,1-Dlchloroethane 7.0E-04 mg/L N/A mg/kg-day 5.7E-03 (mg/kg-day)0 N/A N/A mg/kg-day 2.0E-01 mg/kgday N/A 
1,2-Dichloroethane 5:6E-04 mg/L N/A mg/kg-day 9.1E-02 (mg/kg-day)"1 N/A N/A mg/kg-day ' NA _ N/A 
1,1 -Dichloroelhene 5.7E-03 mg/L 5:9E-07 mg/kg-day NA - - 4.6E-06 mg/kg-day 5.0E-02 mg/kg-day 9E415 
cis-1,2-Dichloroethene 1.4E+01 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 2.0E-03 mg/kg-day N/A 
trans-1,2-Dichloroethene 6.1E-02 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 2.0E-02 ; mg/kg-day N/A 
Methyltert-butyi ether 1.3E-02 mg/L N/A mg/kg-day 1.8E-03 (mg/kg-day)"1 N/A N/A mg/kg-day NA _ N/A 
Methylene chloride 5.0E-04 mg/L N/A mg/kg-day 7.5E-03 1 ! (mg/kg-day)"1 N/A N/A mg/kg-day 6:0E-O2 mg/kg-day N/A 
Tetrachloroethene 3.6E-02 mg/L 1.7E-05 mg/kg-day 5.4E-01 (mg/kg-day)"1 9E-06 1.3E-04 mg/kg-day 1.0E-02 , mg/kg-day 1E-02 
1,2,3-Trichlorobenzene B.SE-03 mg/L 9:6E-06 mg/kg-day NA - - 7.5E-05 mg/kg-day NA _ 
1.2,4-Trichforobenzene 5.8E-02 mg/L 5.9E-05 mg/kg-day 2.9E-02 (mg/kg-day)"1 2E-06 4.6E-04 mg/kg-day 1.0E-02 mg/kg-day 5E-02 
1,1,2-T richtoroethane 3.9E-03 mg/L N/A mg/kg-day 5.7E-02 (mg/kg-day)"1 N/A N/A mg/kg-day 4.0E-03 mg/kg-day N/A 
Trichloroethene 7.0E+00 mg/L 9,0E-04 mg/kg-day 5.9E-03 (mg/kg-day)"1 SE-06 70E-03 mg/kg-day NA •_ __ 

Vinyl chloride 53E-02 mg/L N/A mg/kg-day 1.5E+00 (mg/kg-day)"1 N/A N/A mg/kgrday 3.0E-03 mg/kg-day N/A 
bis(2-Ethylhexyl)phthalate 5.7E-03 mg/L 1.4E4J5 mg/kg-day 1.4E-02 (mg/kg-day)"1 2E-07 1.1E-04 mg/kg-day 2.0E-02 mg/kg-day 5E-03 
Dibenzo(a,hjanthracene 1.7E-04 mg/L 9;2E-07 mg/kg-day 7.3E+01 (mg/kg-day)"1 7E-05 6.5E-05 mg/kg-day NA _ 
lndeno(1,2,3-cd)pyrene 1.4E-04 mg/L 5:5E-07 mg/kg-day 7.3E+00 (mg/kg-day)"1 4E-06 3.9E-05 mg/kg-day NA _ 
Naphthalene 3.4E-04 mg/L 1.7E-07 mg/kg-day NA - ; 1.3E-06 mg/kg-day 2:QE-02 mg/kg-day 7E-05 
Total PCB Arocbrs 4:4E^03 mg/L 1.3E-04 mg/kg-day 4;OE-O1 (mg/kg-day)"1 I 5E-05 1.0E-03 mg/kg-day 2:0E-0S mg/kg-day 5E+01 
gamma-Chtordane 1.1E-02 mg/L 3 7E-05 mg/kg-day 3.5E-01 (mg/kg-day)"1 i 1E-05 2.9E-04 mg/kg-day 5 0E-04 mg/kg-day 6E-01 
4,4-DDD 1.6E-01 mg/L 1.7E-03 mg/kg-day 2.4E101 (mg/kg-day)"1 4E-04 1.3E-02 mg/kg-day NA _ 
4,4'-DDE 4.8E-02 mg/L 4.4E-04 mg/kg-day 3;4E-01 (mg/kg-day)"1 1E44 3.4E-03 mg/kg-day NA _ 
4,4'-DDT 1.2E-01 mg/L 2.1E-03 mg/kg-day 3:4E-01 (mg/kg-day)"1 7E-04 1.7E-02 mg/kg-day 5.0E4)4 mg/kg-day 3E+01 
Heptachlor 9.7E-03 mg/L 7:0E-06 mg/kg-day 4.5E+00 (mg/kg-day)"1 3E-05 ! 5.5E-05 mg/kg-day 5.0E-04 mg/kg-day 1E-01 
2,3,7,8-TCDD Toxic Equivalence 2.6E-08 mg/L 8.0E-10 mg/kg-day 1.6E+05 (mg/kg-day)'1 1E-04 6.2E-09 mg/kg-day 1.0E-09 mg/kg-day , 6E+00 
Aluminum 2.7E-01 mg/L 9.3E-07 mg/kg-day NA - - 7.3E-06 mg/kg-day 1.0E+00 mg/kg-day . 7E-06 
Arsenic 7.6E-02 - mg/L 2.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)"1 4E-07 2.1E-06 mg/kg-day 3.0E-04 mg/kg-day 7E-03 
Barium 5.4E-01 mg/L 1.9E-06 mg/kg-day NA - - 1.5E-05 mg/kg-day 1.4E-02 mg/kg-day 1E-03 
Cadmjum 5:6E4)4 mg/L 2.0E-09 mg/kg-day NA - - 1.5E-08 mg/kg-day 2.5E-05 mg/kg-day 6E-04 
Chromium 2.3E-03 mg/L 1.7E-09 mg/kg-day 2.0E+02 (mg/kg-day)"1 3E-07 1.2E-07 mg/kg-day 7.6E-05 mg/kg-day 2E^03 

• Cobalt 4.2E-04 mg/L 5.8E-10 mg/kg-day NA - - 4.5E-09 mg/kg-day 3.0E-04 mg/kg-day 2E-05 
Iron 5.4E-01 mg/L 1.9E-06 mg/kg-day NA - - L5E-05 mg/kg-day 7.0E-01 mg/kg-day 2E-05 
Manganese 3.2E-01 mg/L 1.1E-06 mg/kg-day NA - - 8.6E-06 mg/kg-day 9.6E-04 mg/kg-day 9E-03 
Vanadium 7.4E-03 mg/L 2.BE-08 mg/kgrday NA - 2.0E-07 mo/kq-day 1.3E-04 mg/kg-dav 2E-03 

Exposure Route Total 2E-03 II 9E+01 
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TABLE 7.5.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-OUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Uriit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receotor Aae: Adult 

Medium 

Groundwater 

Exposure Medium; Exposure Point 

Entire Aquifer Bathroom Air 

Exposure Point Total 

Exposure Route 

Inhalation 

Exposure Route Total 

Chemical of 
Potential Concern 

Benzene 
Bromodichtoromethane 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1 -Oichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methyftert-butyf ether 
Methylene chloride 
Tetrech|oioethene 
1.2.3-Trichlorobenzene 
1.2.4-Trichlorobenzene 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Naphthalene 

EPC 

Value 

1.7E+00 
9.8E-01 
8.9E+00 
6.7E+00 
8.3E-01 
5.2E+00 
1.3E+01 
T2E+01 
1.7E+00 
1.3E+00 
ME+OI 
3.4E+04 
1:5E+02 
3:0E+01 
1.2E+00 
B';7E+01 
2:OE+O1 
1.4E+02 
9:4E+00 
1.7E+04 
1.3E+02 
8.2E-01 

Units 

gg/m 
pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

uq/m3 

Cancer RiskCalculatlons 
Intake / Exposure 

Concentration 
Value 

2.2E-03 
1.3E-03 
1.1E-02 
8.6E-03 
1.1E-03 
6.7E-03 
1.6E-02 
1 6E-02 
2.2E-03 
1.7E-03 
1.8E-02 
4.4Eff>1 
1.9E-01 
3.9E-02 
1.6E-03 
1.1E-01 
2.6E-02 
1.8E-01 

1.2E-02 

2.2E+01 
1.6E-01 
1.1E-03 

_yo|ts_ 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m' 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m? 

pg/m3 

pg/m3 

pg/m? 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

uri/m3 

Cancer Slope Factor / 
Unit Risk 

Value 
7.8E-08 
3.7E-05 

NA 
2:3E-05 
2.7E-05 

NA 
NA 

1.1E-05 
1.6E-06 
2.6E-05 

NA 
NA 
NA 

2.6E-07 
4.7EKJ7 

5.9E-06 
NA 
NA 

1.6E-05 
2.0E-06 
8.8E-06 
3.4E-05 

__Unm_ 
(pg/m?)"1 
(pg/m3)"' 

(pg/m ) 

(pg/m ) 

(pg/m3)"1 

(pg/m3)"' 
(pg/m3)"' 

(pg/m3)"1 
(pg/m3)"' 

Cancer Risk 

2E-08 
5E-08 

2E-07 
3E-08 

2E-07 
3E-09 
4E-08 

1E-08 
7E-10 
7E-07 

2E-07 
4E-05 
1E-06 
4E-08 
5E-05 
2E-03 

Non-Cancer Hazard Calculations 
Intake / Exposure 

Concentration 
Value 

1.7E-02 
9.8E-03 
8.9E-02 
6.7E-02 
8.3E-03 
5.2E-02 
1.3E41 
1,2E-01 
1.7E^02 
1.3E-02 
1.4E-01 
3.4E+02 
1.5E+00 
3:0EiO1 
1.2E-02 
8.7E-01 
2.0E-01 
1.4E+00 
9.4E-02 
1.7E+02 
1.3E+00 
8.2E-03 

Units 
pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/nri3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

ud/m3 

Reference Dose / Reference 
Concentration 

Value 
3.0E+01 

NA 
5.0E+01 
9.8E+01 

NA 
2.0E+02 

NA 
8.0E402 

NA 
7.0E+00 
2.0E+02 

NA 
6.0E+01 
30E+03 
1.0E+03 

2.7E+02 
NA 

2;OE+OO 
NA 
NA 

1.0E+02 
3:0E+00 

Units 
pg/m 

pg/m? 
pg/m? 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m3 

pg/m 

w/m3 

Hazard 
Quotient 

6E-04 

2E-03 
7E-04 

3E-04 

2E-04 

2E-03 
7E-04 

2E-02 
1E-04 
lEW 
3E-03 

7E-01 

1E-02 
3E-03 
8E-01 
2E+02 

Total ofReceptorRisks AcrossMedium 2E-03 _ 2E+02 

Notes 
Cancer risks for the resident adult were calculated as;9 years at the adult's rate of exposure. 
N/A - Not Applicable 
NA - Not Available 
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TABLE 7:6.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Un|t: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receptor Aae: Child 

Medium Exposure Medium Exposure Point Exposure Route Chemical of E PC Cancer Risk Calculations Non-Cancer Hazard Calculations 
Potential Concern 

Value Units Intake / Exposure Cancer Sbpe Factor / 
Cancer Risk Intake / Exposure Reference Dose / Reference Hazard 

Conce ntration Unit Risk Cancer Risk 
Concentration Concentration Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Tap Water Ingestion Benzene 7.2ERM mg/L 2E-06 mg/kg-day 5.5E-02 (mg/kg-day)'1 1ET07 2E-05 mg/kg-day 4.0E-03 mg/kg-day 0E-O3 

Bromodichloro methane 4.1E-04 mg/L 1E-06 mg/kg-day 6.2E-02 (mg/kg-day)"1 7E-08 1E-05 mg/kg-day 2.0E-02 mg/kg-day 6E-04 
Chbrobenzene 3.7E-03 mg/L 1E-05 mg/kg-day NA - - 1E-04 mg/kg-day 2.0E-02 mg/kg-day 6E-03 
Chloroform' 2.8E-03 mg/L 8E-06 mg/kg-day 3.1E-02 (mg/kg-day)'1 2E-07 9E-05 mg/kg-day 1.0E-02 mg/kg-day 9E-03 
Dlbromochloromethane 3.4E-04 mg/L 9E-07 mg/kg-day 84E-02 (mg/kg-day)"1 8E-08 1E-05 mg/kg-day 2.0E-02 mg/kg-day 5E-04 
1,2-DichIordbenzene 2.1E-03 mg/L 6E-06 mg/kg-day NA - - 7E-05 mg/kg-day 9.0E-02 mg/kg-day 8ERJ4 
1,3-Dichlorobenzene 5.2E-03 mg/L 1E-05 mg/kg-day NA - - 2E-04 mg/kg-day NA _ — 

1,4-Dichlorobenzene 5.0E-03 mg/L 1E-05 mg/kg-day 5.4E-03 (mg/kg-day)'1 7E-08 2E-04 mg/kg-day 7.0E-02 mg/kg-day 2Ei03 
1,1-Dichloroethane 7.0E-04 mg/L 2E-06 mg/kg-day 5.7E-03 (mg/kg-day)"1 1E-08 2E-05 mg/kg-day 2.0E-01 mg/kg-day 1E-04 
1,2-Dichloroethane 5.6E-04 mg/L 2E-06 mg/kg-day 9,1E-02 (mg/kg-day)"1 1E-07 2ER55 mg/kg-day NA _ 
1,1-Dichloroethene 5.7E-03 mg/L 2E-05 mg/kg-day NA - - 2E-04 . mg/kg-day S.0E-02 mg/kg-day 4E-03 
cis-1,2-Dichloroethene 1.4E+01 mg/L 4E-02 mg/kg-day NA - - 5E-01 mg/kg-day 2.0E-03 mg/kg-day 2E+02 
trans-1,2-Dichloroethene 6.1E-02 mg/L 2E-04 mg/kg-day NA - - 2E-03 mg/kg-day 2.0E-02 mg/kg-day 1E-01 
Methyl tert-butyl ether 1.3E-02 mg/L 3ER» i I mg/kg-day i 1.8E-03 (mg/kg-day)"1 6E-08 4E-04 mg/kg-day NA _ __ 

Methylene chloride 5.0E-04 mg/L 1E-06 mg/kg-day 7.5E-03 (mg/kg-day)'1 1E-08 2E-05 mg/kg-day 6.0E-02 mg/kg-day 3E-04 
Tetrachloroethene 3.6E-02 mg/L 1E4J4 mg/kg-day 5.4E-01 (mg/kg-day)"1 5E-05 1E-03 mg/kg-day 1.0E-02 mg/kg-day 1E-01 
1,2,3-T richlorobenzene 8.5E-03 mg/L 2E-05 mg/kg-day NA - - 3E-04 mg/kg-day NA 
1,2;4-Trichlorobenzene 5.8E-02 mg/L ! 2E-04 mg/kgrday 2.9E-02 (mg/kg-day)'1 5E-06 2E-03 mg/kg-day 1.0E-02 mg/kg-day 2E-01 
1,1,2-Trichloroethane 3.9E-03 mg/L 1ERJ5 mg/kg-day 5.7E-02 (mg/kg-day)"1 6E-07 1E-04 mg/kg-day 4.0E-03 mg/kg-day 3E-02 
Trichloroethene 7.0E+00 mg/L 2E-02 mg/kg-day 5.9E-03 (mg/kg-day)"1 1E^04 2E-01 mg/kg-day NA 
Vinyl chloride 5;3E-02 mg/L 1E-04 mg/kg-day 1.5E+00 (mg/kg-day)"1 2E-04 2E-03 mg/kg-day 30E-03 mg/kg-day 6E-01 
bis(2-Eihylhexyl)phthalate 5:7E-03 mg/L 2E-05 mg/kg-day 1.4E-02 (mg/kg-day)"1 2E-07 2E-04 ; ; mg/kg-day 2.0E-02 mg/kg-day 9E-03 
Diber>zo(a,h)anthracene A 1.7E-04 mg/L 1E-07 

7E-08 
mg/kg-day 
mg/kg-day 

7.3E+01 
22E+01 

(mg/kg-day)"1 

(mg/kg-day)"1 

1E-05 
1E-06 

5E-06 mg/kg-day NA - -

lhdeno(1,2,3-cd)pyrene A 1.4ERM mg/L 1E-07 
6E-08 

mg/kg-day 
mg/kg-day 

7.3E+00 
2.2E+00 

(mg/kg-day)"1 

(mg/kg-day)"1 

8Er07 
1E-07 

5E-06 mg/kg-day NA - -

Naphthalene 3.4E-04 mg/L 9E-07 mg/kg-day NA - 1E-05 mg/kg-day 2.0E-02 mg/kg-day 5E-04 
Total PCB Arodors. 4.4E-03 mg/L 1E-05 mg/kg-day 4.0E-01 (mg/kg-day)"1 5E-06 1E-04 mg/kg-day 2.0E-05 mg/kg-day 7E+00 
gamma-Chlordane 1.1E-02 mg/L 3E-05 mg/kg-day 3.5E-01 . ; (mg/kg-day)"1 1E-05 3E-04 mg/kg-day 5.0E-04 mg/kg-day 7E-01 
4,4'-DDD : 1.6E-01 mg/L i 4E-04 mg/kg-day 2:4E-01 ! (mg/kg-day)"1 1E-04 5E-03 mg/kg-day NA _ _ , 
4,4'-DDE : 4.8E-02 mg/L 1E-04 mg/kg-day 3.4E-01 : : (mg/kg-day)"1 4E-05 2E-03 mg/kg-day NA __ 

4,4'-DDT 1.2E-01 mg/L 3E-04 mg/kg-day 3.4ER/1 (mg/kg-day)"1 1E-04 4E-03 mg/kg-day 5.0E-04 mg/kg-day 8E+00 
Heptachlor ; 9.7E-03 mg/L 3E-05 mg/kg-day 4.5E+00 (mg/kg-day)"1 1E-04 3E-04 mg/kg-day 5.0E-04 mg/kg-day 6E-01 
2,3,7,8-TCDD Toxic Equivalence : 2.6E-08 mg/L 7E-11 mg/kg-day 1.6E+05 (mg/kg-day)"1 ' 1E-05 ' 8E-10 mg/kg-day . 1.0E-09 mg/kg-day 8E-01 
Aluminum 2.7E-01 mg/L 7E-04 mg/kg-day NA - - 9E-03 mg/kg-day 1.0E+00 mg/kg-day 9E-03 
Arsenic 7.6E-02 mg/L 2E-04 mg/kg-day 1.SE+00 (mg/kg-day)"1 3E-04 2E-03 mg/kg-day 3.0E-04 mg/kg-day 8E+00 
Barium 5.4E-01 mg/L 1E-03 mg/kg-day NA - - 2E-02 mg/kg-day 2.0E-01 mg/kg-day 9E-02 
Cadmium 5.6E-04 mg/L 2E-06 mg/kg-day NA - - 2E45 mg/kgrday 5.0E-04 mg/kg-day 4E-02 
Chromium A 2.3E-03 mg/L 2E-06 

9E-07 
mg/kg-day 
mg/kg-day 

5.0E+00 
1.5E+00 

(mg/kg-day)"1 

(mg/kg-day)"1 

9E-06 
1E-06 

7E-05 mg/kg-day 3.0E-03 mg/kg-day 2E-02 

Cobalt 4.2E-04 mg/L 1E-06 mg/kg-day : NA - - 1E-05 mg/kg-day 3.0E-04 mg/kg-day 4E-02 
Iron 5.4E-01 mg/L 1E-03 mg/kg-day NA - - 2E-02 mg/kg-day 7.0E-01 mg/kg-day 2E-02 
Manganese 3.2E-01 mg/L 9E-04 mg/kg-day NA - * _ 1E-02 mg/kg-day 2,4E-02 mg/kg-day 4E-01 
Vanadium 7.4E-03 mo/L 2E-05 mg/kgrdav NA 2E-04 mq/kq-day 5.0E-03 ma/ko-dav SE-02 

... Exposure Route Total ir " 1E-03 3E+02 
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TABLE 7.B.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFlELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receotor Aae: Child 

Medium Exposure Medium Exposure Point ExposureRoute Chemical of 
Potential Concern 

E »C Gai tcer Risk Calculations Non-Cancer Hazard Calculations Chemical of 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / 
Cancer Risk Intake / Exposure Reference Dose / Reference Hazard 

Conce ntration Unit Risk Cancer Risk 
Concentration Concentration Quotient 

Value Units Value Units Value Units Value Units 
Groundwater Entire Aquifer Shower Dermal Absorption Benzene 7.2E-04 mg/L 1E-07 mg/kgday 5.5E-02 (mg/kg-day)"' 6E-09 1E-06 mg/kg-day 4.0E-03 mg/kgday 8E-09 

Bromodichloromethane 4.1E-04 mg/L N/A mg/kgday 6.2E-02 (mg/kg-day)"1 N/A N/A mg/kg-day 2.0E-02 . mg/kgday N/A 
Chtorobenzene 3.7E-03 mg/L 1Er06 mg/kg-day NA - - 2E-05 mg/kg-day 2.0E-02 mg/kgday 8E-04 
Chloroform 2.8E-03 mg/L N/A mg/kg-day 3.1E-02 (mg/kg-day)"' N/A N/A mg/kg-day 1.0E-02 mg/kg-day N/A 
Dibromochloromethane 3.4E-04 mg/L N/A mg/kg-day 8;4E-02 (mg/kg-day)"' N/A N/A mg/kg-day 2.0E-02 mg/kgday N/A 
1,2-Dichlorabenzene 2.1E-03 mg/L 1E-06 mg/kg-day NA - 2E-05 mg/kg-day 9.0E-02 mg/kg-day 2E-04 
1,3-Dichlorabenzene 5.2E-03 mg/L ! 5E-06 mg/kg-day NA - - 6E-05 mg/kg-day NA _ 
1,4-Dichlorobenzene 5.0E-03 mg/L 3E-06 mg/kg-day 5.4E-03 (mg/kg-day)"' 2E-08 4E-05 mg/kg-day 7.0E-02 mg/kgday 6E-04 
1,1-Dlchloroethane 7.0E-04 mg/L N/A mg/kg-day 5.7E-03 (mg/kg-day)"' N/A N/A mg/kg-day 2.0E-01 mg/kg-day :N/A 
1,2-Dichloroethane 5.6E-04 mg/L N/A mg/kg-day 9.1E-02 (mg/kg-day)"' N/A N/A mg/kg-day NA _ N/A 
1,1-Dichionoethene 5.7E-03 mg/L 8E-07 mg/kg-day NA - - 9E-06 mg/kg-day 5.0E-02 mg/kgday 2E-04 
cls-1,2-Dichloroethene 1.4E+01 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 2.0E-03 mg/kgday N/A 
trans-1,2-Dichloroethene 6.1E-02 mg/L N/A mg/kg-day NA - N/A N/A mg/kg-day 2.0E-02 mg/kg-day N/A 
Methyl tert-butyl ether 1 3E-02 mg/L N/A mg/kg-day 1:8E-03 (mg/kg-day)"' N/A N/A mg/kg-day NA N/A 
Methylene chloride 5.0E-04 mg/L N/A mg/kg-day 75E-03 (mg/kg-day)"' N/A N/A mg/kg-day 60E-02 mg/kgday N/A 
Tetrachloroethene 3.6E-02 mg/L 2E-05 mg/kg-day 5:4EKM (mg/kg-day)"' 1E-05 3E-04 mg/kg-day 1.0E-02 mg/kgday 3E-02 
1,2,3-Trichlorobenzene 8.5E-03 mg/L 1E-05 mg/kg-day NA - - 1E-04 mg/kg-day NA _ 
1,2,4-Trichlorobenzene 5.8E-02 mg/L 8E-0S mg/kg-day 2:9E-02 (mg/kg-day)"' 2E-08 9E-04 , ; mg/kg-day 1:0E-O2 mg/kgday I : 9E-02 
1,1,2-Trichtoroethane 3;9E-03 mg/L N/A mg/kg-day 5.7E-02 (mg/kg-day)"' N/A N/A mg/kg-day 4:0E-03 mg/kgday N/A 
Trichloroethene 7.0E+00 mg/L 1E-03 mg/kg-day 5.9E-03 (mg/kg-day)"' 7E-06 1E-02 ; mg/kg-day NA _ ! 
Vinyl chloride 5.3E-02 mg/L N/A mg/kg-day 1.5E+00 (mg/kg-day)"' N/A N/A : mg/kg-day 3:0E-O3 mg/kgday N/A 
bis(2-Ethylhexyl)phthalate 57E-03 mg/L 2E-05 mg/kg-day 1.4E-02 (mg/kg-day)"' < 3E-07 2E-04 mg/kg-day 2 0E-02 mg/kgday 1E-02 
Dibenzo(a,h)anthracene A 1.7E-04 mg/L 2E-06 

2E-06 
mg/kg-day : 
mg/kg-day ; 

: 7.3E+01 
2.2E+01 

(mg/kg-day)"' 
(mg/kg-day)"' 

2E-04 
4EKH 

1E-04 mg/kg-day NA - -

lndeno(1.2,3-cd)pyrene A 1.4E-04 mg/L 1E-06 
1E-06 

j mg/kg-day . 
mg/kg-day 

7.3E+00 
2.2E+00 

(mg/kg-day)"' 
(mg/kg-day)"' 

9E-06 
2E-06 

1 8E-05 mg/kg-day NA - -

Naphthalene 3.4E-04 mg/L 2E-07 , mg/kg-day NA - - , 3E-06 mg/kg-day : i 2.0E-02 ; ; mg/kgday 1E-04 
TotalPCB Aroclors 4.4E-03 mg/L 2E-04 ' mg/kg-day 4.0E-01 (mg/kg-day)' 7E-05 2E-03 mg/kg-day 2.0E-05 | mg/kgday 1E+02 
gamma-Chlordane 1.1E-02 mg/L 5E-05 mg/kg-day 3.5E-01 (mg/kg-day)"' 2E-05 6E-04 mg/kg-day ; 5.0E-04 i mg/kgday 1E+00 
4,4-DDD 1.6E-01 mg/L 2E-03 mg/kg-day 2.4E-01 (mg/kg-day)"' 6E-04 3E-02 mg/kg-day NA _ 
4,4'-DDE 4.8E-02 mg/L 6E-04 mg/kg-day 3.4E-01 (mg/kg-day)"' 2E-04 7E-03 mg/kg-day NA __ _ 
4,4"-DDT 1.2E-01 mg/L 3E-03 mg/kg-day 3.4E-01 (mg/kg-day)"' 1E-03 3E-02 mg/kg-day 5.0E-04 mg/kgday 7E+01 ; 
Heptachlor 9.7E-03 mg/L 9E-06 mg/kg-day 4:5E+00 (mg/kg-day)"' 4E-05 1E-04 mg/kg-day 5.0E-04 mg/kgday 2E-01 
2,3,7,8-TCDD Toxic Equivalence 2.6E-08 . mg/L 1E-09 mg/kg-day 1.6E+05 (mg/kg-day)"' 2E-04 1E-08 mg/kg-day 1.0E-09 mg/kgday 1E+01 
Aluminum 2.7E-01 mg/L 1EKJ6 mg/kg-day NA - - 2E-05 mg/kg-day 1.0E+00 mg/kgday 2E-05 
Arsenic 7.6E-02 mg/L : 4E-07 mg/kg-day 1.5E+00 ; (mg/kg-day)"' 6E-07 5EK)6 mg/kg-day 3.0E-04 mg/kg-day 2E-02 
Barium 5.4E-01 mg/L 3E-06 mg/kg-day NA - - 3E-05 mg/kgday 1.4E-02 mg/kg-day 2E-03 
Cadmium 5.6E-04 mg/L 3E-09 mg/kg-day NA - - 4E-KJ8 mg/kgday 2.5E-05 mg/kgday 1E-03 
Chromium A 2.3E-03 mg/L 5E-09 mg/kg-day 2.0E+02 : (mg/kg-day)"' 9E-07 3E-07 mg/kg-day 7.5Ed5 mg/kgday 4E-03 

4E-09 6.0E+01 2E-07 
mg/kg-day mg/kgday 

Cobalt 4.2E-04 mg/L 9E-10 mg/kg-day NA - 1E-08 mg/kg-day 30E-04 mg/kgday 4E-05 
Iron 5.4E-01 . mg/L 3E-06 mg/kg-day NA - - 3E-05 mg/kgday 7.0E-01 mg/kgday SE-05 
Manganese 3.2E-01 mg/L 2E-06 mg/kg-day NA - - 2E-05 mg/kg-day 9.6E-04 mg/kgday 2E-02 
Vanadium 7.4E-03 mq/L 4E-08 mg/kg-day NA - _ 5E-07 mg/kgday 1.3E-04 ma/kn-riav 4F-nn 

Exposure Route Total If 2E-03 
---O-.-A , . 

II 2E+02 
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TABLE 7.6.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
ReceDtor Aae: Child 

Medium Exposure Medium Exposure Point Exposure Route Chemical of Ef 3C Cancer Risk Calculations i Non-Cancer Hazard Calculations 
Potential Concern 

Value Units Intake / Exposure Cancer Slope Factor / Intake / Exposure Reference Dose / Reference Hazard Value Units 
Concei ltration Unit Risk Concentration Concentration Quotient 

Value Units i Value Units Value i Units Value Units 
Groundwater Entire Aquifer Bathroom Air Inhalation Benzene 2.4E+00 pg/m3 3E-03 pg/m3 7.8E-06 (pg/m3)1 2E-08 3E-02 pg/m3 3.0E+01 pg/m3 1E43 

Bromodichloromethane 1.3E+00 , pg/m3 1E-03 i , pg/m3 3.7E-05 ,(pg/m3)"' 6E-08 2E-02 pg/m3 NA 
Chtorobenzene 1.2E+01 pg/m3 1E-02 : pg/m3 NA - - 2E-01 pg/m3 5.0E+01 pg/m3 3E-03 
Chloroform, 9.1E+00 pg/m3 1E-02 ,pg/m3 2.3E-05 (pg/m3)"1 2E-07 1E-01 pg/m3 9.8E+01 pg/m3 1E4J3 
Dibromochloromethane 1.1E+00 : pg/m3 1E-03 pg/m3 2.7E-05 (pg/m3)"' 3E-08 1E-02 pg/m3 NA 
1,2-Dichloro benzene 7;0E+00 pg/m3 BE-03 P9/m3 NA - - 9E-02 pg/m3 I 2.0E+02 ; I pg/m3 5E-04 
1,3-Dichlorobenzene 1.7E+01 pg/m3 2E-02 pg/m3 NA - - 2E-01 pg/m3 NA 
1,4-Dichlorobenzene 1.6E+01 ' pg/m3 2E-02 pg/m3 1.1E-05 (pg/m3)'1 2E-07 , 2E-01 pg/m3 8.0E+02 ; . pg/m3 3E-04 
1,1-Dichloroethane 2.3E+00 ' pg/m3 3E-03 pg/m3 1.6E-06 (pg/m3)'1 4E^09 | 3E-02 pg/m3 NA _ 
1,2-Dichloroethane 1.BE+00 : pg/m3 2E-03 pg/m3 2.6E-05 (pg/m3)'1 5E-08 : 2E-02 pg/m3 7.0E+0O pg/m3 3E-03 
1,1-Dichloroethene 1.9E+01 pg/m3 2E-02 pg/m3 NA -

1 2E-01 pg/m3 2.0E+02 pg/m3 1E-03 
cis-1,2-Dichloroethene 4:6E+04 pg/m3 5E+01 pg/m3 NA - - 6E+02 pg/m3 NA 
trans-1,2-Dichloroethene 2.0E+02 pg/m3 2E-01 pg/m3 NA - - 3E+00 pg/nt3 6.0E+01 pg/m3 4E-02 
Methyl tert-butyl ether 4.1E+01 pg/m3 5E-02 pg/m3 2.6E-07 (pg/m3)"1 1E-08 5ER)1 pg/m3 3.0E+03 pg/m3 2E-04 
Methylene chloride 1,6E+00 pg/m3 2E4)3 pg/m3 4.7E-07 (pg/m3):1 9E-10 2E-02 pg/m3 1.0E+03 pg/m3 2E-05 
Tetrachloroethene T2E+02 pg/m3 1E-01 pg/m3 5.9E-06 (pg/m3)'1 8E-07 2E+00 pg/m3 2:7E+02 pg/m3 6E-03 
1,2,3-Trichlorobenzene 28E+01 pg/m3 3E-02 pg/m3 NA 1 - 4E-01 pg/m3 NA _ 
1,2,4-Trichlorobenzene 1.9E+02 pg/m3 2E-01 pg/m3 NA - - 3E+00 pg/m3 2.0E+00 pg/m3 1E+00 
1,1,2-T richloroethane 1.3E+01 pg/m3 1E-02 pg/m3 1.6E-05 (pg/m3)'1 2E-07 2E-01 pg/m3 NA 
Trichloroethene 2.3E+04 pg/m3 3E+01 pg/m3 2.0E-06 (pg/m3)-1 SE-05 3E+02 pg/m3 NA _ _ 
Vinyl chloride 1.7E+02 pg/m3 2E-01 pg/m3 8.8E-06 . (pg/m3)'1 2E-08 2E+00 pg/m3 1.0E+02 pg/m3 2E-02 
Naphthalene 1.1E+00 un/m3 1E-03 uo/m3 3.4E-05 (uo/m3V1 4E-08 1E-02 ua/m3 3.0E+00 uo/m3 5E-03 

Exposure Route Total \ 6E-05 1E+00 
Exposure Point Total . I 3E-03 4E+02 

Total of Receotor Risks Across Medium I 3E-03 4E+02 

Notes 
A To calculate cancer risks for these carcinogenic COPCs with a mutagenic mode of action, age-dependent adjustment factors (ADAF) were applied to the cancer slope factors For the resident child, an ADAF of 10 was used to evaluate exposure between the ages of 0-2; an ADAF of 3 was used to 
evaluate exposurebetween the ages of 2-6. To facilitate application of the ADAFs, intakes and dermally absorbed doses were calculated for each of the corresponding age groups, and the appropriate, ADAF was applied to the cancer slope factor. 
N/A - Not Applicable 
NA - Not Available i 
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TABLE9.1RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe; Current/Future 
Exposure Unit Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
ReceotorAae: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

Concern 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 
JRadtetjorri 

Exposure 
Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 
Jarge^rganJs^ 

Ingestion Inhalation Dermal Exposure 
Routes Total Entire Aquifer Benzene 

Bromodichioromethane 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.2-Dichiorobenzene 
1.3-DichIorobenzene 
1.4-Dichlorobenzene 
1.1-Oichloroethane 
1.2-Dichlofoethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methyl tert-butyl ether 
Methylene chloride 
Tetrachloroethene 
1 ,2,3-Trichtorobenzene 
1,2,4-Trichtorobenzene 
1,1,2-Trichtoroethane 
Trichtoroethene 
Vinyl chloride 
bis(2-Ethythexyl)phthaiate 
Dibenzo(a,h)anthracene 
lndeno(1 r2,3-cd)pyrene 
Naphthalene 
Total PCB Arodors 
gamma-Chlordane 
4,4'-DDD 
4,4-DDE 
4,4'-DDT 
Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 
Aluminum 

Arsenic 

Barium 
Cadmium 
Chromium 
Cobalt 
Iron 
Manganese 
Vanadium 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1E-06 
3E-06 

1Ef05 
2E-06 

1E-05 
2E-07 
3E-06 

6E-07 
4E-08 
4E-05 

1E-05 
2E-03 
4E-05 

N/A 
N/A 
N/A 

2E-06 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

5E-08 
1E-08 

5E-08 
1E-08 

1E-07 
2E-09 
2E-08 

4E-09 
1E-09 
8E-05 

1E4I5 
1E-07 
4E-05 
2E-05 
6E-07 
2E-04 
1E-05 

2E-04 
4E-05 
1E-03 
5E-04 
2E-03 
1E-04 
4E-04 

1E-05 

8E-06 

JlExposure^MediumTotal 
||ExposurePolnt Tota^ 

JlChemical Total 3E-03 5E-03 

1E-06 
3E-06 

1Er05 
2E-06 

1E-05 
2E-07 
3E-06 

6E-07 
4E-08 
1E-04 

1E-05 
1E-05 
3E-03 
6E-05 
6E-07 
2E-04 
1E-05 
2E-06 
2E-04 
4E-05 
1E-03 
5E-04 
2E-03 
1E-04 
4E-04 

1ET05 

8E-06 

8E-03 
8E-03 
8E-03 

Blood 
Kidney 

Kidney; Liver 
Liver 
Liver 

Developmental 

Liver 
Kidney; Neurological 

Neurological 
Liver 

Kidney 
Blood; Liver; Respiratory 

Kidney; Liver 
Liver 

Liver; Neurological 

Kidney; Blood 
Blood 

Liver 
Liver 

Developmental 
Eye; Developmental; Immunological 

Liver 

Liver 
Liver 

Developmental 
Neurological 

Skin; Developmental; Cardiovascular, 
Neurological 

Kidney; Developmental 
Kidney 

Respiratory 
Endocrine; Respiratory 

Gl tract 
Neurological 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

'N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1E-02 

4E-Q2 
1E-02 

5E-03 

3E-03 

4E-02 
1E-02 

5E-01 
2E-03 
2E-04 
7E-02 

1E+01 

3E-01 
N/A 
N/A 
N/A 

6E-02 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

6E-04 
3E-05 
1E-03 
5E-04 
2E-0S 
2E-04 

7E-04 
6E-06 

3E-04 
1E+01 
6E-03 

7E-06 
3E-02 

1E^01 
2E-03 

2E-02 
6E-03 

2E-04 
6E+01 
7E-01 

4E+01 
1E-01 

7E+00 
7E-05 

7E-02 

1E-02 
6E-03 
2E-02 
1E-04 
2E-04 
9E-02 
1E-02 

2E+01 1E+02 

1E-02 
3E-05 
4E-02 
1E-02 
2E-05 
6E-03 

4E-03 
6E-06 
4E-02 
1E-02 
1E+01 
5E-01 
2E-03 
3E-04 
1E-01 

1E+01 
2E-03 

3E^01 
6E-03. 

6E-02 
6E+01 
7E-01 

4E+01 
1E-01 
7E+00 
7E-05 

7E-02 

1E-02 
6E-03 
2E-02 
1E-04 
2E-04 
9E^02 
1E-02 

J E +02 
1E+02 

Medium Total 8E-03 
RecegtoiJ*otal Receptor Risk Total 8E-03 Receptor HI Total 1E+Q2 

Notes 
N/A - Not Applicable 

Blood HI Across All Media = 
Kidney HI Across All Media = 

Liver HI Across All Media = 
Developmental HI Across Ail Media = 

Neurological HI Across All Media = 
Respiratory HI Across All Media = 

Eye HI Across All Media = 
Immunological HI Across All Media = 

Skin HI Across All Media = 
Cardiovascular HI Across All Media = 

Endocrine HI Across All Media = 
Gl tract HI Across All Media = 

2E+01 
3E+01 
4E+01 
6E+01. 
3E-01 
5E-01 
6E+01 
6E+01 
7E-02 
7E-02 
IE-04 
2E-04 



TABLE9-2RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-OUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 . 
SOUTH PLAINFIELD, NEW JERSEY 

gScenario^meframe: Current/Future i 
Exposure Unit Shallow Onsite Groundwater 
jtReceptor Population: Construction/Utility Worker 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient 
Medium Point' of Potential 

Concern - Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Taroet Oroanfs) 

Ingestion Inhalation Dermal ' Exposure 
ftniiTM Tnt^l 

Groundwater Shallow Onsite Top of the Benzene N/A 3E-11 

' 

2E-09 2E-09 Blood N/A 1E-05 1E-03 
•\uiaiuo i uuil 

1E-03 
2E-03 

Groundwater Groundwater Table Chtorobenzene N/A - Kidney; Liver; Gl tract;'Blood N/A 9E-06 2E-03 

•\uiaiuo i uuil 

1E-03 
2E-03 

Chloroform N/A 6E-11 6E-10 7E-10 Liver N/A 4E-06 6E-05 6E-05 
1,2-Dibromo-3-ehloropropane N/A i 2E-10 6E-10 8E-10 Reproductive N/A 6E-06 1E-04 1E-04 
Dibromochloromethane N/A 1E-11 2E-10 2E-10 Liver N/A 1E-0S 1E-0S 
1 ̂ 2-Dichlorobenzene N/A - - - Liver N/A 1E-06 1E-04 1E-04 
1,3-Oi chtorobenzene N/A - - - Endocrine N/A _ 1E-02 1E-02 
1,4-Oi chtorobenzene N/A 2E-10 4E-09 4E-09 Liver N/A 2E-06 3E-03 3E-03 
1,1-Oichkxoethane N/A. 5Ei12 1ET10 1Ei10 Kidney; Neurological N/A > 3E-06 3E-08 
1 ,2-Dichloroethane N/A 1E-10 2E-09 2E-09 Kidney; Neurological N/A 2E-05 3E-04 3E-04 
1,1-Dichloroethene N/A - - - Liver N/A 1E-04 5E-03 5E-03 
as-1,2-Dichioroethene N/A - - - Kidney N/A _ 2E+01 2E+01 
trans-1,2-Dichloroethene N/A - - - Blood; Liver N/A 3E-04 7E-03 7E-03 
Ethyt benzene WA 3E-11 SE-09 SE-09 Liver N/A 4E-07 1E-03 1E-03 
Methyl cydohexane N/A - - - Kidney N/A 7E-07 7E-07 
Methylene chloride N/A 4E-12 2E-10 2E-10 Liver N/A 3E-06 1E-04 1E-04 
Tetrechtoroethene N/A 3E-09 1E-05 1E-05 Liver N/A SE-04 6E-02 6E-02 
1^,3-Trichlorobenzene N/A - - - Developmental; Liver; Endocrine N/A _ 2E-01 2E-01 
1,2,4-Trichlorobenzene N/A - 3E-07 3E-07 Kidney; Blood N/A 2E-03 4E-02 4E-02 . 
1,1,2-Trichloroethane N/A 2E-10 SE-09 SE-09 Liver N/A _ 7E-03 7E-03 
Trichtoroethene N/A 4E-08 2E-06 2E-06 - N/A _ 
o-Xylene N/A - - Developmental N/A 3E-05 1E-03 1E-03 
Vinyl chloride N/A 1E-09 < 6E-07 6E-07 Liver N/A 7E-04 0E-O2 8E^02 
Benao(a)anthracene N/A N/A 3E-07 3E-07 „ N/A N/A 
Benzo(a)pyrene N/A N/A 1 3E-06 3E-06 _ N/A N/A 
Benzo(b)fluoranthene N/A N/A 2E-06 2E-06 _ N/A < N/A 
Benzo(g,h,i)perylene N/A N/A - _ _ N/A N/A 
Benzo(k)fluoranthene N/A N/A SE-08 SE-08 _ N/A N/A 
1,1-Biphenyl N/A N/A - - Kidney; Developmental N/A N/A 7E-04 7E-04 
Oibenzo(a.h)antHracene N/A N/A 2E*5 2E-05 N/A N/A 
lndeno(1,2,3-cd)pyrene N/A N/A 3E-07 3E-07 _ N/A N/A 
Naphthalene N/A 6E-11 - 6E-11 Developmental N/A 2E-04 1E-04 3E-04 
Phenanthrene N/A - - - N/A _ 
Total PC8 Arodors N/A N/A 4E-06 4E-06 Eye; Developmental; Immunological N/A N/A 5E+01 5E+01 
elpha-BHC N/A N/A 6E-08 6E-08 _ l N/A N/A 46-04 4E-04 
delte-BHC N/A N/A - - _ N/A N/A 
gamma-BHC N/A N/A 4E-09 4E-09 Kidney; Liver N/A N/A 4E-04 4E-04 
gamma-Chtordane N/A N/A 6E-08 8E-08 Liver N/A N/A 1E^)1 1E-01 \ 
4,4-DDD N/A N/A 6E-08 5E-08 N/A N/A -
4,4'-ODE N/A N/A 1E-07 1E-07 N/A N/A 
4,4'-0DT N/A N/A 8E-07 8E-07 Liver :N/A N/A 1E+00 1E+00 
Dietdrin N/A N/A 2E-07 2E-07 Neurological N/A N/A SE-02 5E-02 
Endosutfan II N/A • N/A - - N/A N/A 7E-04 7E-04 
Endosulfan sulfate N/A N/A - - _ N/A N/A 
Endrtn aldehyde N/A N/A - - - N/A N/A 
-leptachlor N/A N/A 9E-08 9E-08 _ N/A N/A 1E-02 1E-02 
2,3;7,8-TCDD Toxic Equivalence N/A ;N/A 8E-0B 8E-06 Immunological: N/A N/A 8E-01 8E-01 
Aluminum N/A N/A " - Neurological N/A N/A SE-04 SE-04 
Arsenic N/A N/A 2E-07 2E-07 | Skin,'Developmental; Cardiovascular; 

Neurological N/A N/A 1E-01 1E41 

Jarium N/A N/A - Kidney; Developmental N/A N/A 2E-02 £-02 
Cadmium N/A N/A - - Musculoskeletal N/A i N/A 4E-02 4E-02 

, Chromium N/A N/A 1E-06 1E-06 Respiratory N/A N/A 3E-02 3E-02 
Cobalt N/A N/A - - Endocrine; Respiratory N/A N/A 3E-05 3E-05 
ron N/A N/A - - Gl tract N/A |N/A 1E-03 1E-03 
Manganese N/A N/A - - N/A N/A 2E-01 2E-01 
Vanadium N/A N/A _ - N/A N/A 2E-02 2E-02 

UChemlcal Tote! - 5E-08 5E-05 5E-05 _ 4E-03 7E+01 76+01 
Exposure Point Total 5E-05 7F+01 

Exposure Medium Total 5E-05 II £+01 
Medium Total || 5E-05 I 7e+ni 
iReeeptor Total 

5E'05 I Receptor HI Total I 7E*01 

Notes 
N/A - Not Applicable 

Blood HI Across Ail Media = 
Kidney HI Across All Media = 

Liver HI Across All Media = 
Developmental HI Across All Media * 

Neurological HI Across All Media = 
Respiratory HI Across All Media = 

Eye HI: Across All Media = 
Immunological Hi Across All Media = 

Skin HI Across All Mediae 
Cardiovascular Hi Across All Media = 

Endocrine HI Across All Media « 
Gl tract HI Across All Media * 

Reproductive HI Across All Media = 
Musculoskeletal HI Across All Media = 

2E+01 
2E+od 

3E-05 

6E-01 
1E-Q1 
1E-01 
2&01 
3E-03 
1E-04 
4E-02 



TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND-HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, SBB 
Receptor Population: Construction/Utility Worker 
Receptor Aae: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

• Carcinogenic R sk Non-Carcinogenic Hazard Quotient 

Concern Ingestion inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Shallow Offsite 
Groundwater, 

South of-
Bound Brook 

(SBB) 

! Top of the 
Groundwater Table 

Benzene 
Chloroform 
Dibromochloromethane 
cis-1,2-Dichloroethene 
Methyl tert-butyl ether 
Tetrachloroethene 
Trichloroethene 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

5E-12 
3E-11 
1E-11 

6E-11 
1E-11 
2E-09 

4E-10 
2E-10 
2E-10 

7E-10 
3E-08 
7E-08 

4E-10 
3E-10 
2E-10 i 

3E-08 
8E-08 

Blood 
Liver 
Liver 

Kidney 
Liver; Neurological 

Liver 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2E-06 
1E-Q6 

2EK15 
2E-06 

2E-04 
2E-05 
9E-06 
2E-03 
4E-04 
2E-04 

2E-04 
2E-05 
9E-06 
2E-03 
4E-04 
2E-04 

Dibenzo(a,h)anthracene N/A N/A 3E-05 3E-05 _ N/A N/A 
lndeno(1,2,3-cd)pyrene N/A N/A ' 8E-08 8E-08 — N/A N/A __ 
Naphthalene 
Total PCB Aroclors 
2,3,7,8-TCDD Toxic Equivalence 

N/A 
N/A 
N/A 

4E-12 
N/A 
N/A 

2E-06 
2E-07 

4E-12 
2E-06 
2E-07 

Developmental 

Eye; Developmental; Immunological ; 

Immunological : 

N/A 
N/A 
N/A 

1E-05 
N/A 
-N/A 

8E-06 
2E+01 
2E-02 

2E-05 
2E+01 
2E-02 

Arsenic N/A N/A 5E-08 5E-08 Skin, Developmental; Cardiovascular; 
Neurological N/A N/A 3E-02 3E-02 

Barium 
Chromium 
Manganese 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

2E-08 2E-08 
Kidney; Developmental 

Respiratory 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

2E-01 
6E-04 
9E-02 

2E-01 
6E-04 
9E-02 

Chemical Total ~ 2E-09 3E-05 3E-05 _ 4E-05 2E+01 j 2E+01 

i 
I ExposurePoint Total 3E-05 I 2E+01 

I Exposure Medium Total 3E-05 I 2E+01 
Medium Total 3E-05 2E+01 

I Receptor Total Receptor Risk Total 3E-05 2E*01 

Notes 
N/A - Not Applicable 

Blood 
Kidney 

Liver 
Developmental 

Neurological 
Respiratory 

Eye 
Immunological 

Skin 
Cardiovascular 

HI Across 
HI Across 

!HI Across 
HI Across 
HI Across 
HI Across 
HI Across 
HI Across 
HI Across 
HI Across 

All Media = 
All Media = 
All Media = 
All Media > 
All Media = 
All Media = 
All Media = 
A)| Media = 
All Media = 
All Media = 

2E-04 
2E-01 
6E-04 
2E+01 
3E-02 
6E-04 
2E+01 
2E+01 
3E-02 
3E-02 



TABLE 9.4.RME . 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFlELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, NBB 
Receptor Population; Construction/UtilityWorker 
Receptor Aae: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk j Nort-Carcinogenic Hazard Quotient 
Medium Point of Potential 

Concern Ingestion Inhalation Dermal External 
(Radiation) 

I Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Shallow Offsite Top of the Benzene N/A 1E-11 9E-10 9E-10 Blood N/A 5E-06 4E-04 4E-04 
Groundwater, Groundwater Table Bromodichloromethane N/A 1E-11 1E-10 1E-10 Developmental; Kidney N/A 5E-06 3E-05 3E-05 

North of Chloroform N/A 3E-11 3E-10 3E-10 Liver N/A 2E-06 3E-05 3E-05 
Bound Brook cis-1,2-Dichloroethene N/A - - ' - Kidney N/A — 6E-03 6E-03 

(NBB) Tetrachloroethene N/A 2E-12 7E-09 7E-09 Liver N/A 4E-07 4E-05 4E-05 
Trichloroethene N/A 5E-10 2E-08 2E-08 - i N/A _ __ 
Vinyl chloride N/A 2E-12 1E-09 1E-09 Liver N/A 2E-06 2E-04 2E-04 
Benzo(g,hJ)perylene N/A N/A - - N/A N/A 
bis(2-Ethyihexy1)phthalate N/A N/A 5E-09 5E-09 Liver N/A N/A 6E-04 6E-04 
lndeno(1,2,3-cd)pyrene N/A N/A 9E-0B 9E-08 - N/A N/A __ 
Naphthalene N/A 3E-12 - 3E-12 Developmental N/A 1E-05 7E-06 2E-05 
Total PCB Aroclors N/A N/A 2E-07 ! 2E-07 Eye; Developmental; Immunological N/A N/A 2E+00 2E+00 
beta-BHC N/A N/A 1E-08 Liver N/A N/A 4E-03 4E-03 
delta-BHC N/A N/A - - N/A N/A — 

4,4-DDD N/A N/A 6E-08 6E-08 - N/A N/A 
4,4-DDE N/A N/A 7E-08 L 7E-08 - N/A N/A 
4,4-DDT N/A N/A 2E-07 2E-07 Liver N/A N/A 3E-01 3E-01 
Heptachlor N/A N/A 2E-08 2E-08 N/A N/A 3E-03 3E-03 
Antimony N/A N/A - Blood N/A N/A 1E-02 1E-02 
Arsenic N/A N/A 1E-07 1E-07 Skin; Developmental; Cardiovascular; 

Neurological N/A N/A 1E-01 1E-01 

Chromium N/A N/A 4E-08 4E-08 Respiratory N/A N/A 1E-03 1E-03 
Cobalt N/A N/A - - Endocrine; Respiratory N/A N/A 2E-05 2E-05 
Manganese N/A N/A - - - N/A N/A 2E-01 2E-01 ! 
Vanadium N/A N/A - - - N/A N/A 2E-02 2E-02 
Chemical Total - 5E-10 8E-07 8E-07 — 2E-05 3E+00 3EtOO 

'I Exposure Point Total 8E-07 | 3E+00 
I Exposure Medium Total 8E-07 I 3E+00 

Medium Total 8E-07 3E+00 
Receptor Total Receptor Risk Total | 8E-07 Receptor Hi Total | 3E+00 

Notes Blood HI Across All Media = 
N/A- Not Applicable Kidney HI Across All Media =• 

Liver HI Across All Media = 
Developmental HI Across All Media = 

Neurological HI Across All Media = 
Respiratory HI Across All Media = 

Eye HI Across All Media = 
Immunological HI Across All Media = 

Skin HI Across All Media = 
Cardiovascular HI Across All Media = 

Endocrine HI Across All Media -

1E-02 
6E-03 
3E-01 
2E+00 
1E-01 
1E-03 
2E+00 
2E+00 
1E-01 
1E-01 
2E-05 



TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PUINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receotor Aoe: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient 
Medium Point of Potential 

' 
Concern Ingestion , Inhalation Dermal External 

(Radiation) 
Exposure 

RoutesTotal 
Primary 

Target Orqan(s) 
Ingestion Inhalation Dermal Exposure 

Routes Total 
Groundwater Entire Aquifer Tap Water Benzene 6E-07 4E-07 N/A 1E-06 Blood 5E-03 3E-03 N/A 8E-03 

Brum odictilorom ethane 4E-07 1E-06 N/A 2E-06 Kidney 6E-04 _ N/A 6E-04 
Chlorobenzene - - -• - Kidney; Liver SE-03 9E-03 1E-03 2E-02 
Chloroform 1E-06 5E-06 N/A 6E-06 Liver BE-03 4E-03 N/A 1E-02 
DibromocHloromethane 4E-07 7E-07 N/A 1E-08 Liver 5E-04 „ N/A 5E-04 ; 
1,2-Dichlorobenzene ' - - - - Developmental 7E-04 1E-03 3E-04 2E-03 

' 1,3-Dichlorobenzene - - - - _ „ 

1,4-Dlchlorobenzene 4E-07 4E-06 2E-07 5E-06 Liver 2E-03 8E-04 8E-04 4E-03 
1,1-Dichloroethane 6E-08 9E-08 N/A 1E-07 Kidney; Neurological 1E-04 - N/A 1E-04 
1,2-Dichloroethane 8E-07 1E-06 N/A 2E-06 Neurological - 1E-02 N/A 1E-02 1 

1,1-Dichloroethene - - N/A - Liver 3E-03 4E-03 N/A 7E-03 
cis-1,2-Dichloroethene - • - N/A - Kidney 2E+02 _ N/A 2E+02 
trans-1,2-Dichloroethene - - N/A - Blood; Liver; Respiratory 8E-02 1E-01 N/A 2E«1 
Methyl tert-butyl ether 3E-07 3E-07 N/A 6E-07 Kidney; Liver - 5E-04 N/A 5E-04 
Methylene chloride 6E-08 2E-08 N/A 7E-08 Liver 2E-04 6E-05 N/A 3E-04 
Tetrachloroethene 3E-04 2E-05 1E-04 4E-04 Liver; Neurological 1E-01 2E-02 4E-02 2E-01 
1,2,3-Trichlorobenzene - - - - _ _ _ 
1,2,4-Trichlorobenzene 3E-05 - 2E-05 4E-05 Kidney; Blood 2E-01 4E+00 1E-01 4E+O0 
1,1,2-Trichloroethane 3E-06 5E-06 N/A 8E-06 Blood 3E-02 .. N/A 3E-02 
Trichloroethene 6E-04 1E-03 6E45 2E-03 _ __ _ _ 
Vinyl chloride 1E-03 4E-05 N/A 1E-03 Liver 5E-01 7E-02 N/A 6E-01 
bls(2-Ethylhexyl)phthalate 1E-06 N/A 1E-06 2E-06 Liver 8E-03 N/A 8E-03 2E-02 
Dibenzo(a,h)anthracene 3E-05 N/A 3E-04 3E-04 - .. • N/A __ 

lnderio(1,2,3-cd)pyrene 2E-06 N/A 2E-05 2E-05 - - N/A _ 
Naphthalene - 9E-07 - 9E-07 Developmental 5E-04 1E-02 2E-04 2E-02 
Total PCB Aroclors 3E-05 N/A 3E-04 4E-04 Eye; Developmental; Immunological 6E+00 N/A 8E+01 8E+01 
gamma-Chlordane 6E-05 N/A 8E-05 1E-04 Liver 6E-01 N/A 9E-01 1E+00 
4,4'-DDD : 6E-04 N/A 3E-03 3E-03 - _ N/A 
4,4'-DDE 2E-04 N/A 9E-04 1E-03 ; - N/A , _ 
4,4'-DDT i 6E-04 N/A SE-03 5E-03 Liver 7E+00 N/A 6E+01 6E+01 
Heptachlor : 6E-04 N/A 2E-04 8E-04 Liver 5E-01 N/A 2E-01 7E-01 
2,3,7,8-TCDD ToxicEquivalence 6E-05 N/A . 8E-04 9E-04 Developmental 7E-01 N/A 1E+01 1E+01 
Aluminum 

Arsenic 2E-03 

N/A 

N/A 4E-06 2E-03 

Neurological 
Skin; Developmental; Cardiovascular; 

Neurological 

7E-03 

7E+00 

N/A 

N/A 

2E-05 

2E-02 

7E-03 

7E+00 

Barium - N/A - - Kidney; Developmental 7E-02 N/A 2E-03 8E-02 
Cadmium - N/A - - Kidney 3E-02 N/A 1E-03 3E-02 
Chromium 2E-05 N/A 2E-06 3E-05 Respiratory 2E-02 N/A 4E-03 2E-02 
Cobalt - N/A - - Endocrine; Respiratory 4E-02 N/A . 3E-05 4E-02 

•• Iron - N/A - - Gl tract 2E-02 N/A 5E-05 2E-02 
Manganese - N/A - - Neurological 4E-01 N/A 2E-02 4E-01 
Vanadium - N/A - .. • - 4E-02 N/A 4E-03 4E-02 

1 Chemical Total 6E-03 1E-03 1E-02 2E-02 2E+02 4E+00 1E+02 4E+02 
1 Exposure Point Total 2E-02 II 4E+02 

Exposure Medium Total 2E-02 II 4E+02 
Medium Total 2E412 II 4E+02 
Receptor Total Receptor Risk Total 2E-02 Receptor HI Total I 4E+02 

Notes Blood HI Across All Media = 
N/A - Not Applicable Kidney HI Across All Mediae 

Liver HI Across All Media = 
Developmental HI Across All Media = 

Neurological HI Across All Media = 
Respiratory HI Across All Media = 

Eye HI Across All Media = 
Immunological HI Across All Media = 

Skin HI Across All Media = 
Cardiovascular HI Across All Media = 

Endocrine HI Across AlliMedia = 
Gl tract HI Across All Media = 

4E+00 
2E+02 
6E+01 
1E+02 
8E+00 
3E-01 
8E+01 
8E+01 
7E*00 
7E+00 
4E-02 
2E-02 



TABLE 9.6;RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO PCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLEUNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receptor Age: Child 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

tr 0
 

1
 

&
 

c. sk Non-Carcinogenic Hazard Quotient 

Concern Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Entire Aquifer Tap Water Benzene 2E-07 2E-07 N/A 4E-07 Blood 1Er02 9^-03 N/A 2E-02 
Bromodichloromethane 1E-07 5E-07 N/A 6E-07 Kidney 1E-03 

i 
N/A 1EL03 

Chlorobenzene 
Chloroform 
Dibromochloromethane 

5E-07 
2E-07 

2E-06 
3E-07 

N/A 
N/A 

3E-06 
5E-07 

Kidney; Liver 
Liver 
Liver 

1E-02 
2E-02 
1E-03 

3E-02 
1E-02 

2E-03 
N/A 
N/A 

4E-02 
3E-02 
1E-03 

1,2-Dichlorobenzene ' -
1 

- Developmental 2E-03 4E-03 6E-04 6E-03 
1,3-Dichlotobenzene - - - _ _ ^, _ 
1,4-Oichlorobenzene 1E-07 2E-06 6E-08 2E-06 Liver 5E-03 2E-03 2E-03 9E-03 
1,1 -Dictiloroethane 2E-08 4E-08 N/A 6E-08 Kidney; Neurological | 2E-04 - N/A 2E-04 
1,2-Dichloroethane 3E-07 5E-07 N/A 8E-07 Neurological ' - 3E-02 N/A 3E-02 
1,1 -Dichloroethene - N/A - Liver ' 7E-03 1E-02 N/A 2E-02 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

N/A 
N/A : Kidney 

Blood; Liver; Respiratory 
5E+02 
2E-01 4E-01 

N/A 
N/A 

5E+02 
6E-01 

Methyl tert-butyl ether 1E-07 1E-07 N/A 2E-07 Kidney; Liver — 2E-03 N/A 2E-03 
Methylene chloride 2E-08 8E-09 N/A 3E-08 Liver SE-04 2E-04 N/A 7E-04 
Tetrachloroethene 1E-04 7E-06 4E-05 2E-04 Liver; Neurological 2E-01 5E-02 8E-02 4E-01 
1,2,3-Trlchlorobenzene - - - _ • „ _ _ 
1,2,4-Tri chlorobenzene 9E-06 - 7E-06 2E-05 Kidney; Blood 4E-01 1E+01 3E-01 1E+01 
1,1,2-Trichloroethane 1E-06 2E-06 N/A 3E-06 Blood 6E-02 _ N/A 6E-02 
Trichloroethene 2E-04 SE-04 2E-05 7E-04 - _ _ 
Vinyl chloride 4E-04 2E-05 N/A 5E-04 Liver 1E+00 2E-01 N/A 1E+00 
bls(2-Ethylhexyl)phthalate 4E437 N/A 4E-07 9E-07 Liver 2E-02 N/A 2E-02 4E-02 
Dlbenzo(a,h)anthracene 2E-05 N/A 3E-04 4E-04 N/A _ 
lndeno(1,2,3-cd)pyrene 2E-06 N/A 2E-05 2E-05 - _ . N/A _ 
Naphthalene - 4E-07 - 4E-07 Developmental 1E-03 4E-02 4E-04 5E-02 
Total PCB Arodors 1E-05 N/A 1E-04 1E-04 Eye; Developmental; Immunological 1E+01 N/A 2E+02 2E+02 
gamma-Chlordane 2E-05 N/A 3E-05 5E-05 Liver 1E+00 N/A 2E+00 3E+00 
4,4'-DDD 2E-04 N/A 1E-03 1E-03 - — N/A _ 
4,4'-DDE 9E-05 N/A 3E-04 4E-04 - __ N/A 
4,4'-DDT 2E-04 N/A 2E-03 2E-03 Liver 2E+01 N/A 1E+02 1E+02 
Heptachlor 2E-04 N/A 7E-05 3E-04 Liver 1E+00 N/A 4E-01 2E+00 
2,3,-7,8-TCDD Toxic Equivalence 2E-05 N/A 3E-04 3E-04 Developmental 2E+00 N/A 2E+01 2E+01 
Aluminum - N/A - - Neurological 2E-02 N/A 5E-05 2E-02 
Arsenic 6E-04 N/A 2E-06 6E-04 Skin; Developmental; Cardiovascular; 

Neurological 2E+01 N/A 5E-02 2E+01 

Barium - N/A - - Kidney;<Developmental 2E-01 N/A 7E-03 2E-01 
Cadmium - N/A - - Kidney 7E-02 N/A 4E-03 8E-02 
Chromium 2E-05 N/A 3E-06 2E-05 Respiratory 5E-02 N/A 1E-02 6E«2 
Cobalt - N/A - - Endocrine; Respiratory 9E-02 N/A 1E-04 9E-02 
Iron - N/A - - GLtract 5E-02 N/A lEW 5E-02 
Manganese - N/A - - Neurological 8E-01 N/A 6E-02 9E-01 
Vanadium - N/A - - - 9E-02 N/A 1E-02 1E-01 
Chemical Total 2E-03 5E-04 4E-03 7EKJ3 5E+02 1E+01 3E+02 8E+02 

I Exposure Point Total 7E-03 ll 8E+02 
Exposure Medium Total 7E-03 II 8E+02 

Medium Total , 7EKI3 II 8E+02 
Receptor Total Receptor Risk Total 7E-03 8E+02 

Blood HI Across All Media = 
N/A "Not Applicable Kidney HI Across All Media = 

Liver HI Across All Media = 
Developmental HI Across All Media = 

Neurological HI Across All Media = 
Respiratory HI Across AHMedia = 

Eye HI Across All Medja -
Immunological HI Across All Media = 

Skin HI Across All Media = 
Cardiovascular HI Across All Media = 

Endocrine HI Across All Media -
Gl tract Hi Across All Media -

1E+01 
5E+02 
1E+Q2 
2E+02 
2E+01 
7E-01 
2E+02 
2E+02 
2E+01 
2E+01 
9E-02 
5E-02 



TABLE9.1.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
gj(jgjgo£&ie^^__^VMt^^_^^__^_____ 

Medium Exposure: Exposure Chemical CarcinogenicRisk Non-Carcinogenic Hazard Quotient' 
Medium Point of Potential 

Concern Ingestion ! Inhalation Dermal External 
(Radiation) 

Exposure 
: Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Entire Aquifer Process Water Benzene N/A 1E-07 6E-09 2E-07 Blood N/A 7E-03 " 3E-04 7E-03 
Bromodichloromethane N/A 4E-07 1E-09 4E-07 Kidney N/A — 1E-05 1E-05 
Chlorobenzene N/A - - , Kidney: Liver N/A 2E-02 5E-04 2E-02 
Chloroform N/A 2E-06 6E-09 2E-06 Liver N/A 8E-03 2E-04 8E-03 i 
Dibromochloromethane N/A 2E -GT 1E-09 ! 2E-07 Uver N/A .. 8E-06 BE-06 
1,2-Dichlorobenzene N/A - - - developmental N/A 3E-03: ' 1E-04 3E-03 
1,3-Dichlorobenzene N/A - - - - N/A __ .. 
.1,4-Dichlorobenzene N/A 1E-06 1E-08 1E-06 Liver N/A 2E-03 3E-04 2E-03 
1,1-Dlchloroethane N/A 3E-08 3E-10 3E-08 Kidney: Neurological N/A - 3E-06 3E-08 
1,2-Dichloroothane N/A 4E-07 2E-09 4E-07 Neurological N/A 2E-02 - 2E-02 
1,1 -Dichloroethene N/A - Liver N/A 8E-03 1E-04 8E-03 
cis-1,2-Dichloroethene N/A -- - - Kidney N/A - 6E+00 6E+00 
trans-1,2-Dlchloroethene N/A - - - Blood;.Liver; Respiratory :N/A 3E-01 3E-03 3E-01 
Methyl tert-butyl ether N/A 9E-08 5E-10 9E-08 Kidney: Liver N/A 1E-03 - 1E-03 
Methylene chloride N/A 6E-09 1E-10 6E-09 Liver N/A ' 1E-04 3E-06 1E-04 
Tetrachtoroethene N/A 6E-06 7E-06 1E-05 Liver; Neurological N/A 4E-02 1E-02 5E-02 
,1,2,3-Trichlorobenzene N/A - - - - :N/A ! _ _ __ 

1,2,4-Trichlorobenzene N/A - 1E-06 1E-06 Kidney: Blood N/A ' 8E+00 5E-02 8E+00 
1,1,2-Trichloroethane N/A 2E-06 2E-08 2E-06 Blood N/A - 7E-04 7E-04 
Trichloroethene N/A 4E-04 5E-08 4E-04 - N/A - _ _ __ 

Vinyl chloride N/A 6E-06 2E-06 8E-06 Liver N/A 1E-01 1E-02 2E-01 
bis(2-Ethythexyl)phthalate N/A N/A 1E-07 1E-07 Liver N/A N/A 5E-03 5E-03 
Dibenzo(a,h)anthracene N/A N/A 4E-05 4E-05 - j N/A N/A — 

lndeno(1,2,3-cd)pyrene N/A N/A 3E-08 3E-06 - N/A N/A - _ 
Naphthalene N/A 3E-07 - 3E-07 Developmental N/A 3E-02 8E-05 3E-02 
jfotal PCB Aroclors N/A N/A 4E-05 4E415 Eye; Developmental; Immunological N/A N/A 5E+01 5E+01 
gamma-Chlordane N/A N/A 9E-06 9E-06 Liver i N/A N/A 6E-01 6E-01 
4,4-DDD N/A N/A 3E-04 3E-04 ' N/A N/A — _ 
4,4'-DDE N/A N/A 1E-04 1E4M | N/A N/A _ 
4,4'-DDT N/A N/A SE-04 5E-04 Liver N/A N/A 3E+01 3E+01 
Heptachlor N/A N/A 2E-05 2EK15 Liver N/A N/A 1E-01 1E-01 
2,3,7,8-TCDD Toxic Equivalence N/A N/A 9E-05 9E-05 ' Developmental N/A N/A 6E+00 6E+00 
Aluminum N/A N/A - - Neurological N/A N/A 5E-05 5E-05 

Arsenic N/A N/A 2E-06 2E^06 Skin; Developmental; Cardiovascular; 
Neurological N/A N/A 5E-02 5E-02 

Barium N/A N/A - - Kidney; Developmental N/A N/A 8E-03 8E-03 
Cadmium N/A N/A - - Kidney N/A N/A 4E-03 4E-03 
Chromium N/A N/A 2E-06 2E-06 Respiratory N/A N/A 1E-02 1E-02 
Cobalt N/A N/A - - Endocrine; Respiratory N/A N/A 1E-04 1E-04 
Iron N/A N/A - - Gj tract N/A N/A ! 1E-04 1E-04 
Manganese N/A N/A - - Neurological N/A N/A 6E-02 6E-02 
Vanadium N/A N/A - - - N/A N/A 1E-02 1E-02 
Chemical Total - 4E-04 1E-03 2E-03 - 9E+00 9E+01 1E+02 

lExposure Point Total 2E-03 1E+02 
Exposure Medium Total 2E-03 1E+02 

Medium Total 2E-03 1E+02 
Receptor Total Recep lor Risk Total 2E-03 Receptor HI Total 1E+02 

Notes 

N/A - Not Applicable 
Blood HI Across All Media = 

Kidney HI Across All Mediae 
Liver HI Across Alt Media = 

Developmental HI Across All Media = 
Neurological HI Acrbss All Media = 
Respiratory HI Across All Media = 

Eye HI Across All Media -
Immunological HI Across All Media -

Skin HI Across All Media -
Cardiovascular HI Across All Media = 

Endocrine HI Across All Media -
Gl tract HI Across All Media -



TABLE 92.CJ 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC8 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Currenl/Future 
Exposure Unit: Shallow Onsite Groundwater 
Receptor Population: Construction/Utility Worker 

Medium Exposure^ Exposure Chemical Carcinogenic Risk 
-

Non-Carcinogenic Hazard Quotient 
j Medium Point of Potential 

Concern Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
; Routes Total 

Groundwater > Shallow Onsite Top of the Benzene N/A 7E-12 BE-1D 6E-10 Blood N/A 1E-05 9E-04 0E-O4 
| Groundwater Groundwater Table Chlorobenzene N/A - - - Kidney; Liver, Gj tract;: Blood N/A 7ET06 2E-03 26-03 

Chloroform N/A • 2E-11 26-10 2E-10 Liver N/A 3E-06 5E-05 5E-05 
1v2-Dibromo-3-chloropropane N/A 66-11 2E-10 26-10 Reproductive N/A 56-06 1E-04 1E-04 
Dibromochlorom ethane. N/A 3E-12 6E-11 5E-11 Liver N/A _ 8E-06 86-08 
1 i2-Dtchlorobenzene N/A - - Liver | N/A 8E-07 1E-04 1E-04 
1;3-Dichlorobenzene N/A - - - Endocrine | N/A _ 1E-Q2 1E-02 
1 ;4-Dichlono benzene N/A 5E-11. 1E-09 1E4» Liver N/A 2E-06 3E-03 3E-03 
1,1-Dichtoroethane N/A 1E-12 3E-1i1 3ET11 Kidney; Neurological N/A _ 2E-06 26-06 
t^!-Dichloroethane N/A 3E-11 4E-10 5E-10 Kidney; Neurological | N/A 2E-05 2E-04 2E-04 
1;t-Oichloroethene N/A - - - Liver N/A 9E-05 4E-03 46-03 
cis-i^-Oichloroethene . N/A - ' - Kidney N/A - 1E+01 16*01 
trans-1,2-Dichloroethen8 N/A - - - - Blood; Liver ! N/A 2E-04 5E-03 66-03 
Ethylbenzene N/A 7E-12 1E-09 1E-09 Liver . N/A 3E-07 1E-03 1E-03 
Methyl cyclohexane N/A | - - Kidney N/A 5E-07 _ 5E-07 
Methylene chloride N/A 1E-12 4E-1.1 6E-1.1 Liver N/A 2E-06 ! 1E-04 16-04 
Tetrachloroethene N/A ! 7E-10 3E-06 3E-06 Liver N/A 4E-04 5E-02 5E-02 
1£,3-Trichloroben2ene N/A ' . - - Developmental; Liyer;:Endocr|ne N/A _ .26-01 26-01 
1 ̂ ,4-Trichlorobenzene N/A ; 9E-08 0E-O8 Kidney; Blood N/A 2E-03 36-02 3E-02 
1;1;2-Trichloroethane N/A 5E-11 1E-09 1E-09 , Liver N/A _ ; 66-03 6E-03 
Trichloroethene N/A | 1E-08 4E-07 4E-07 ' - N/A _ _ 
o-Xytene N/A 

; - Developmental N/A 2E-05 164)3 1E-03 
Vinyl chloride N/A ' 2E-10 2E-07 2E-07 , Liver WA 5E-04 ; 7E-02 76-02 
Benzqfajarithracene N/A ! N/A 8E-06 8E-08 - 'N/A N/A > .. _ 
Benzo(a)pyrene N/A N/A 7E-07 7E-07 ; iN/A N/A ? _ 
Benzo(b)fluoranthene N/A N/A 4E-07 4E-07 ! - N/A N/A | _ _ 
Benz0(g,h.i)perytene N/A N/A - | ' N/A N/A , 
Benzo(k)flLioranthene N/A j N/A 2E-08 2E-08 | - N/A N/A _ _ 
1,1-Biphenyl N/A. I N/A ! Kidney; Developmental N/A N/A I 66-04 6E-04 
Dibena>(a,h)anthracene N/A N/A 4E-06 4E-06 | - N/A N/A _ _ 
lndeno(1,2,3-cd)pyren8 N/A j N/A 8E-08 8E-08 - N/A N/A _ _ 
Naphthalene N/A j 1E-11 - 1E-.11 | Developmental N/A 1E4S4 16-04 26-04 
Phenanthrene N/A ; 

- - - N/A _ _ _ 
Total PCS Arodors N/A | N/A 1E-06 1E-06 : Eye; Developmental; immunological N/A N/A 5E+01 5E+0T 
alpha-BHC 'i N/A j N/A 2E-08 2E-08 - N/A N/A 46-04 . 4E-04 
deita-BHC N/A N/A - - - N/A ' N/A _ _ 
gamma-BHC | N/A i N/A 1E-09 1E-09 Kidney; Liver N/A i N/A. 3E-04 3E-04 
gamma-Chlordane N/A N/A 2E-08 26-08 liver N/A ; N/A 1E-01 1E-01 
4,4'-DDD j N/A N/A 1E-08 1E-08 _ N/A , N/A _ 
4,4'-DDE ! N/A | N/A 46-08 4E-08 -- N/A | N/A _ _ 
4,4'-ODT N/A N/A 2E-07 2E-07 Liver N/A N/A 16+00 •1E+00 
Dieldrin N/A ' N/A 7E-08 7E-08 Neurological N/A | N/A 4E-02 4E-02 
Epdosulfan II j N/A N/A - - • ; - N/A N/A 6E-04 66-04 
Endosulfan sulfate j N/A N/A ' - - N/A N/A _ 
Endrin aldehyde N/A N/A - - | . N/A 1 N/A _ _ 
Heptachlor N/A N/A 2E-08 | 2E-08 N/A | N/A 1E4I2 1E-02 
2,3^7,8-TCDD Toxic Equivalence N/A N/A 2E-06 | 2E-06 Immunological N/A | N/A 7E-01 7E-01 
Aluminum N/A N/A - - ^Neurological N>A j ' N/A 46-04 ' 46-04 

Arsenic N/A N/A ' SE-08 | 5E-08 ; Skin,Developmehtal;Cardiovascular; 
Neurological N/A. | N/A 1E-01 1 1E-01 

Barium' N/A N/A - - 1 Kidney; Developmental N/A N/A 1E-02 | 1E-02 
Cadmium N/A f N/A - . i - Musculoskeletal N/A N/A 3E-02 3E-02 
Chromium N/A N/A 3E-07 j 3E-07 Respiratory N/A N/A 3E-02 36-02 
Cobalt N/A IN/A • : - Endocrine; Respiratory N/A N/A 36-05 3E-05 
Iron N/A N/A - - Gl tract N/A N/A 8E-04 8E-04 
Manganese N/A N/A - - - N/A N/A 2E-01 26-01 
Vanadium N/A N/A - - - N/A N/A i£-o2 1E-02 
Chemical Totah 1E-08 1E-05 1E-05 _ 3E-03 6E+01 6E+01 

^Exposure Point Total 1E-C5 6E+01 
Exposure Medium Total II 1E-05 6E+01 

WediumTotal 1E^05 ] 6E+01 i 
Receptor Risk Total | Receptor HI Total | 

Notes 
N/A- Not Applicable Kidney 

Liver 
Developmental 

Neurological 
Respiratory 

Eye 
Immunological 

Skin 
Cardiovascular 

Endocrine 
Gl tract 

Reproductive 
Musculoskeletal 

Hood HIAcross AIIMedia < 
HI Across All Media: 
HI Across All Media' 
HI Across All Media« 
HI Across Ail Media: 
Hi Across AIIMedia: 
HI Across Ail Madia = 
HI Across All Media * 
HI Across All Media * 
Hi Across All Media: 
HI Across All Media * 
Hi Across All Media = 
HI Across All Media = 
HI Across Ail Media = 



TABLE 9.3.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, SBB 
Receptor Population: Construction/Utility Worker 
Receptor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

Concern 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Orqan(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Shallow Offsite 
Groundwater, 

South of 
Bound Brook 

(SBB) 

Top of the 
Groundwater Table 

Benzene 
Chloroform 
Dlbromochloromethane 
cis-1,2-Dichloroethene 
Methyl tert-butyl ether 
Tetrachloroethene 
Trtchloroethene 
Dlbenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Total PCB Aroclors 
2,3,7,8-TCDD Toxic Equivalence 

Arsenic 

Barium 
Chromium 
Manganese ; 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
hi/A 

N/A 

N/A 
N/A 
N/A 

1E-12 
6E-12 
2E-12 

iE-11 
2E-12 
5E-10 

N/A 
N/A 

9E-13 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

1E-10 
6E-11 
5E-11 

2E-10 
9E-09 
2E-08 
8E-06 
2E-08 

5E-07 
7E-08 

1E-08 

5E-09 

1E-10 
7E-11 
5E-11 

9E-09 
2E-08 
8E-06 
2E-08 
9E-13 
5E-07 
7E-08 

1E-08 

5E-09 

Blood 
Liver 
Liver 

Kidney 
Liver; Neurological 

Liver 

Developmental 
Eye; Developmental; Immunological 

Immunological 
Skin, Developmental; Cardiovascular; 

Neurological 

Kidney; Developmental 
Respiratory 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

2E-06 
1E-06 

2E.05 
1E-06 

N/A 
N/A 

9E-06 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

Chemical Total 

1E-04 
2E-05 
8E-06 
2EI-03 
3E-04 
2E-04 

7E-06 
2E+01 
2E-02 

3E-02 

1E-01 
5E-04 
7E-02 

6E-10 8E-06 8E-06 3E-05 
Point Total 

2E+01 
8E-06 

1E-04 
2E-05 
8E-06 
2E-03 
3E-04 
2E-04 

2E-05 
2E+01 
2E-02 

3E-02 

1E-01 
5E-04 

= 7EJ)2= 
2E+01 
2E+01 

Exposure Medium Total 8E-06 2E+01 
Medium Total 
Receptor Total 

8E-06 2E+01 
Receptor Risk Total 8E-06 Receptor HI Total 2E+01 

Notes 
N/A - Not Applicable 

Blood HI Across All Media =• 1E-04 
Kidney HI Across All Media =. 1E4)1 

Liver HI Across All Media = 5E-64 
Developmental HI Across All Media = 2E+01 

Neurological HI Across All Media = 3E-02 
Respiratory HI Across All Media = ^fe-64 

Eye HI Across All Media = 2E+01 
Immunological HI Across All Media = 2E+01 

Skin HI Across All Media = 3E-02 
Cardiovascular HI Across All Media = 3E-02 



TABLE 9:4.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, NBB 
Receptor Population: Construction/Utility Worker 
Receptor Aae: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

Concern 

CarcinogenicRisk 

Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 
Routes Total Target Oraan(s) 

Exposure 
Routes Total 

Blood N/A 4E-06 3E-04 4E-04 
Developmental; Kidney N/A 4E-06 2E-05 3E-05 

Liver N/A 1E-06 2E-05 3E-05 
Kidney N/A - 4E-03 4E-03 
L|ver N/A 3E-07 3E-05 3E-05 
- N/A - — — 

Liver N/A 1E-06 2E-04 2E-04 
- N/A N/A - — 

Liver N/A N/A 5E-04 5E-04 
- N/A N/A - _ 

'Developmental N/A ; 8E-06 6E-06 1E-05 
Eye; Developmental; Immunological N/A N/A 2E+00 2E+00 

Liver N/A N/A 3E-03 3E-03 
— N/A N/A - — 

- N/A N/A - _ . 

- N/A N/A - _ 

Liver N/A N/A 3E-0T 3E-01 
- N/A N/A 2E-03 2E-03 

Blood N/A N/A 8E-03 8E-03 
Skin; Developmental; Cardiovascular; 

N/A N/A 8E-02 Neurological N/A N/A 8E-02 8E-02 

Respiratory N/A N/A 1E-03 1E-03 
Endocrine; Respiratory N/A N/A 1E-05 1E-05 

— N/A N/A 1E-01 1E-01 
- N/A N/A 1E-02 1E-02 

! 2E-05 3E+00 | 3E+00 

Groundwater Shallow Offsite 
Groundwater, 

North of 
Bound Brook 

(NBB) 

Top of the 
Groundwater Table 

Benzene 
Bromodichloromethane 
Chloroform 
cis-1,2-Dichjoroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
Benzo(g,h,i)perylene 
bls(2-Ethylhexyl)phthalate 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Total PCB Araclors 
beta-BHC 
delta-BHC 
4,4'-DDD 
4,4-DDE 
4,4-DDT 
Heptachlor 
Antimony 

Arsenic 

Chromium 
Cobalt 
Manganese 
Vanadium . 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 

3E-12 
3E-12 
8E-12 

5E-13 
1E-10 
5E-13 

N/A 
N/A 
N/A 

8E-13 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 

2E-10 
3E-11 
8E-11 

2E-09 
4E-09 
3E-10 

1E-09 
3E-08 

5E-08 
3E-09 

2E-08 
2E-08 
5E-08 
6E-09 

4E-08 

1E-08 

2E-10 
3E-11 
9E-11 

2E-09 
4E-09 
3E-10 

1E-09 
3E-08 
8E-13 
5E-08 

2E-08 
2E-08 
5E-08 
6E^09 

4E-08 

1E-08 

1E-10 2E-07 2E^07 
2E-07 3E+00 

Medium Total 
RecegtorTotal Receptor Risk Total 

_2ET)7_ 
2E-07 
2E-07 Receptor HI Total 

Notes 
N/A - Not Applicable 

Blood HI Across All Media = 
Kidney HI Across All Media = 

Liver HI Across All Media = 
Developmental HI Across. All Media = 

Neurological HI Across All Media = 
Respiratory HI Across All Media = 

Eye HI Across All Media = 
Immunological HI Across Ail Media = 

Skin HI Across All Media = 
Cardiovascular HI Across AH Media = 

Endocrine Hi Across All Media = 

8E-03 
5E-03 
3E-01 
2E+00 
8E-02 
1E-03 
2E+00 
2E+00 
8E-02 
8E-02 
1E-05 



TABLE 9.5;CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
ReceotorAae: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 
of Potential 

Concern 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 
JRadiation! 

Exposure 
Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organfs) 

Ingestion Inhalation Derma! 

Entire Aquifer Tap Water Benzene 
Bromodichloromethane 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1 ̂ -Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1 .S-Dichloroethene 
Methyl tert-butyt ether 
Methylene chloride 
Tetrachloroethene 
1.2.3-Trichtorobenzene 
1.2.4-Trichlorobenzene 
1,1 ,2-Trichtoroethane 
Trtchloroethene 
Vinyl chloride 
bis(2:Ethylhexyl)phthatate 
Dibenzo(e,h)anthracene 
lndeno(1 ,2,3-cd)pyrene 
Naphthalene 
Total PCB Arocfors 
gamma-Chtordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
HeptacNor 
2,3,7,8-TCDD Toxic Equivalence 
Aluminum 

Arsenic 

Barium 
Cadmium 
Chromium 
Cobalt 
Iron 
Manganese 
Vanadium 

7E-08 
4E-08 

2E4I7 
5E-08 

5E-08 
7E-09 
9E-08 

4E-08 
7E-09 
3E-05 

3E-06 
4E-07 
7E-05 
1E-04 
1E-07 
2E-06 
2E-07 

3E-06 
7E-06 
7E-05 
3E-05 
7Er05 
8E-05 
7E-06 

2E-04 

2E-06 

2E-08 
5E-08 

2E-07 
3E-08 

2E-07 
3E-09 
4E-08 

1E-08 
7E-10 
7E-07 

2E-07 
4E-05 
1E-06 

N/A 
N/A 
N/A 

4E-08 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

5E-09 
N/A 

N/A 
N/A 

1E-08 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

9E-06 

2E-06 
N/A 

5E^06 
N/A 

2E-07 
7Ei05 
4E-06 

5E-05 
1E-05 
4E-04 
1E-04 
7E-04 
3E-05 
1E-04 

4E-07 

3E-07 

9E-08 
9E-08 

3E-07 
8E-08 

2E-07 
1E-08 
1E-07 

5E-08 
7E-09 
4E-05 

5E-06 
6E-07 
1E-04 
1E-04 
3E-07 
7E-05 
4E-06 
4E-08 
6E-05 
2E-05 
5E-04 
2E-04 
8E-04 
1E-04 
1E-04 

2E-04 

2E-06 

Blood 
Kidney 

Kidney; Liver 
Liver 
Liver 

Developmental 

Liver 
Kidney; Neurological 

Neurological 
Liver 

Kidney 
Blood; Liver; Respiratory 

Kidney; Liver 
Liver 

Liven Neurological 

Kidney; Blood 
Blood 

Liver 
Liver 

Developmental 
Eye;Developmental; Immunological 

Liver 

Liver 
Liver 

Developmental 
Neurological 

Skin; Developmental; Cardiovascular; 
Neurological 

Kidney; Developmental 
Kidney 

Respiratory 
Endocrine; Respiratory 

Gl tract 
Neurological 

2E-03 
3E-04 
3E-03 
4E-03 
2E-04 
3E-04 

1E-03 
5E-05 

2E-03 
1E+02 
4E-02 

1E^04 
5E-02 

8E-02 
1E-02 

2E-01 
4E-03 

2E-04 
3E+00 
3E-01 

3E+00 
3E-01 
4E-01 
4E-03 

3E+00 

4E-02 
2E-02 
1E-02 
2E-02 
1E-02 

2E-01 
2E-02 

6E-04 

2E-03 
7E-04 

3E-04 

2E-04 

2E-03 
7E-04 

2E-02 
1E-04 
1E-05 
3E-03 

7E-01 

1E-02 
N/A 
N/A 
N/A 

3E-43 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

4E-04 
N/A 

4E-04 
N/A 
N/A 

9E-05 

3E-04 
N/A 
N/A 

9E-05 
N/A 
N/A 
N/A 
N/A 

1E-02 

5E-02 
N/A 

N/A 
5E-03 

7E-05 
5E+01 
6E-01 

3E+01 
1E-01 
6E+O0 
7E-06 

7E-03 

1E-03 
6E-04 
2E-03 
2E-05 
2E-05 
9E-03 
2E-03 

Notes 
N/A - Not Applicable 

Blood HI Across All Media = 
Kidney HI Across All Media = 

Liver HI Across All Media = 
Developmental HI Across All Media = 

Neurological HI Across Ail Media = 
Respiratory Hi Across All Media = 

Eye HI Across All Media -
Immunological HI Across All Media =' 

Skin HI Across AlI'Media = 
Cardiovascular HI Across AII Medla = 

Endocrine HI Across AlI'Media = 
Gl tract HI Across /Ml Media = 

9E-01 
1E+02 
4E+Q1 
6E+01 
4E+00 
1E-01 
5E+01 
5E+01 
3E+00 
3E+00 
2E-02 
1E-02 



TABLE 0.6.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Re^torAge: Chjjd__ _ 

Medium 

Groundwater 

Exposure 
Medium 

Entire Aquifer 

Exposure 
Point 

Tap Water 

Chemical 
of Potential 

Concern 

Benzene 
Bromodichtoromethane 
Chlorobenzene 
Chloroform 
Dibromochtoromethane 
1.2-Dichlofobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
ds-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Methyl tert-butyl ether 
Methylene chloride 
Tetrachloroethene 
1.2.3-Trichtorobenzene ' 
1.2.4-Trichtorobenzene 
1,1,2-Trichloroe thane 
Trichioroethene 
Vinyl chloride 
bis(2-Ethylhexyl)phthalate 
Dibenzofa ,h)anthracene 
lndeno(1 ,2t3-cd)pyrene 
Naphthalene 
Total PCB Aroclors 
gamma-ChlOfdane 
4,4'-DDD 
4,4*-DDE 
4,4'-DDT 
Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 
Aluminum 

Arsenic 

Barium 
Cadmium 
Chromium 
Cobalt 
Iron 
Manganese 
Vanadium 

jEx^^reM^ium^tal 
^Exposure Point Total 

HChemical Total 

Carcinogenic Risk 

Ingestion 

1E-07 
7E4)8 

2E-07 
8E-08 

7E-08 
1E-08 
1E-07 

6E-08 
1E-08 
5E-05 

5E-06 
6E^07 
1E^04 
2E^04 
2E-07 
1E-05 
1E-06 

5ET06 
1E-05 
1E-04 
4E-05 
1E-04 
1E-04 
1E-05 

3E-04 

1E-05 

1E-03 

Inhalation 

2E-08 
6E-08 

2E-07 
3E-08 

2E-07 
4E-09 
5E-08 

1E-08 
9E-10 
8E-07 

2E-07 
5E-G5 
2E-06 

N/A 
N/A 
N/A 

4E-08 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

6ET05 

Dermal 

6E-09 
N/A 

N/A 
N/A 

2E-08 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

1E-05 

2E-06 
N/A 

7E-06 
N/A 

3E-07 
2E-04 
1E-05 

7E-05 
2E-05 
6E-04 
2E-04 
1ET03 
4E-05 
2E-04 

6E-07 

1E-06 

2E-03 

External 
(Radiation) 

Exposure 
Routes Total 

1E-07 
1E-07 

5E-07 
1E-07 

3E-07 
2E-08 
2E-07 

7E-08 
1E4J8 
7E^05 

7E^06 
BE-07 
2E^04 
2E-04 
5E-07 
2E-04 
1E-05 
4E-08 
8E-05 
3E-05 
7E-04 
2E-04 
1E-03 
2E-04 
2E-04 

3E-04 

1E-05 

3E-03 
3E-03 
3E-03 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organfe) 

Blood 
Kidney 

Kidney; Liver 
Liver 
Liver 

Developmental 

Liver 
Kidney; Neurological 

Neurological 
Liver 

Kidney 
Blood; Liver; Respiratory 

Kidney; Liver 
Liver 

Liver; Neurological 

Kidney; Blood 
Blood 

Liver 
Liver 

Developmental 
Eye; Developmental; Immunological 

Liver 

Liver 
Liver 

Developmental 
Neurological 

Skin;:Developmentai;:Cafdiovascular, 
Neurological 

Kidney; Developmental 
Kidney 

Respiratory 
Endocrine; Respiratory 

Gl tract 
Neurological 

Ingestion 

6E-03 
6E-04 
6E-03 
9E-G3 
5E-04 
8E-04 

2E-03 
1E-04 

4E-03 
2E+02 
1E-01 

3E-04 
1E-01 

2E-01 
3E-02 

6E-01 
9E-03 

5E-04 
7E+00 
7E-01 

8E+00 
6E-01 
8E-01 
0E-O3 

8E+00 

9E-02 
4E-02 
2E-02 
4E-02 
2E-02 
4E-01 
5E-02 
3E+02 

Inhalation 

1E-03 

3E-03 
1E-03 

5E-04 

3E-04 

3E-03 
1E-03 

4E-02 
2E-04 
2E-05 
6E-03 

1E+00 

2E-02 
N/A 
N/A 
N/A 

5E-03 
. N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1E+00 

Dermal 

5E-09 
N/A 

8E-04 
N/A 
N/A 

2E4W 

6E-04 
N/A 
N/A 

2E-04 
N/A 
N/A 
N/A 
N/A 

3E-02 

9E-02 
N/A 

N/A 
1E-02 

1E-04 
1E+02 
1E+00 

7E+01 
2E-01 
1E+01 
2E-05 

2E-02 

2E-03 
1E-03 
4E4)3 
4E-05 
5E-05 
2E4J2 
4E-03 
2E+02 

Medium Total 
RecegtorTotai 

3E-03 
3E-03 I 

Notes 
N/A-Not Applicable 

Receptor HI Total 

BfoodHI Across Afl Media = 
Kidney HI Across All Media = 

Liver Hi Across All Media = 
Developmental HI Across All Media = 

Neurological HI Across All Media = 
Respiratory HI Across All Media = 

Eye HI Across AII Media « 
immunological HI Across All Media =. 

Skin HI Across All Media = 
Cardiovascular HI Across All Media = 

Endocrine HI Across All Media = 
Gl trad HI Across All Media = 

2E+00 
2E+02 
8E+01 
1E+02 
9E+00 
2E-01 
1E+02 
1E+Q2 
8E+00 
BE+00 
4E-02 
2E-02 



Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
Receptor Age: Adult 

TABLE 10.-1i.RME 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical C Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion : Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Entire Aquifer Process Water cis-1,2-Dichloroethene 
Tetrachloroethene N/A 4E-05 6E-05 1E-04 

Kidney N/A - 1E+01 1E+01 

1,2,4-Trichlorobenzene 
Trichloroethene N/A 2E-03 4E-05 3E-03 

Kidney; Blood N/A 1E+01 1E-01 1E+01 

Dibenzo(a,h)anthracene N/A N/A 2E-04 2E-04 
Total PCB Aroclors 

4,4'-DDD 

N/A 

N/A 

N/A 

N/A 

2E-04 

1E-03 

2E-04 ; 

1E-03 

i Eye; Developmental; 
Immunological N/A N/A 6E+01 6E+01 

4,4'-DDE N/A N/A 5E-04 5E-04 
4,4-DDT 
Heptachlor 

N/A 
N/A 

N/A 
N/A 

2E-03 
1E-04 

2E-03 
1E-04 

Liver N/A N/A 4E+01 4E+01 

2,3,7,8-TCDD Toxic Equivalence N/A N/A 4E-04 4E-04 Developmental N/A N/A 7E+00 7E+00 
Chemical Total -- - • 5E-03 7E-03 1E+01 1E+02 1E+02 

• I  
Exposure Point Total 7E-03 1E+02 J Exposure Medium Total 7E-03 I 1E+02 

Medium Total 7E-03 1E+02 
Receptor Risk Total 7E-03 | 1E+02 

Notes 
N/A - Not Applicable 

Blood HI Across All Media = 1E:K)1 Notes 
N/A - Not Applicable Kidney HI Across All Media = 3E*01 

Liver HI Across All Media - 4E*01 
Developmental HI Across All Media = 7E+00 

Eye HI Across All Media = 6E+01 . 
Immunological HI Across All Media = 6E+01 



TABLE 10.2.RME 
RISK SUMMARY • 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Onsite Groundwater 
Receptor Population; Construction/Utility Worker 
Receptor Aae: Adult 

Medium Exposure 
Medium ; 

Exposure 
Point 

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium Exposure 
Medium ; 

Exposure 
Point 

Chemical 

Ingestion Inhalation Dermal External 
^Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Shallow Onsite 
Groundwater 

Top of the Groundwater 
Table 

eis-1,2-Dichloroethene j 

Total PCB Aroclors 

4,4'-DDT 

Kidney 
Eye; Developmental; 

Immunological 
Liver 

N/A 

N/A 

N/A 

N/A 

N/A 

2E+01 

5E+01 

1E+00 

2E+01 

5E+01 

1E+0O 

Groundwater Shallow Onsite 
Groundwater 

Top of the Groundwater 
Table 

Chemical Total — — 7E+0I 7E+01 

Groundwater Shallow Onsite 
Groundwater 

Exposure Point Total 7E+01 

Groundwater 

Exposure Medium Totaf j 7E+01 
Medium Total i 7E+01 
Receptor Total Receptor Risk Total I Receptor HI Total | 7E+01 

Notes Kidney HI Across All Media = 
N/A - Not Applicable Liver HI Across All Media -

Developmental HI Across All Media = 
Eye HI Across All Media = 

2E+01 
1E+00 
5E+01 
5E+01 



TABLE 1CL3.RME 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, SBB 
Receptor Population: Construction/Utility Worker 
Receptor Aae: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical Carcinogenic Risk NonrCarcinogenic Hazard Quotient i 

Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Shallow Offsite 
Groundwater, 

South of 
, Bound Brook 
i (SBB) 

Top of the 
Groundwater Table 

Total PCB Aroclors Eye; Developmental; 
Immunological 

N/A N/A 2E+01 2E+01 

Chemical Total 2E*01 2E+01 
i I Exposure Point Total I 2E+01 I Exposure Medium Total: I 2E+01 

Medium Total | 2E+01 
jReceptor Total Receptor Risk Total < 

Receptor HI Total 2E+01 

Notes Developmental HI Across All Media = 2E+01 
N/A - Not Applicable Eye HI Across A|l Media = 2E+01 

immunological HI Across All Media = 2E+01* 



TABLE 10.4.RME 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, NBB 
Receptor Population: Construction/Utility Worker 
Receptor Aoe: Adult 

Medium Exposure 

Medium i 

Exposure 

Point 
Chemical C Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium Exposure 

Medium i 

Exposure 

Point 
Chemical 

ingestion inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater 

• • I 

Shallow Offsite 
Groundwater, 

North of 
Bound Brook 

(NBB) 

Top of the 

Groundwater Table 
Total PCB Aroclors Eye; Developmental; 

Immunological 
N/A N/A 2E+00 2E+00 Groundwater 

• • I 

Shallow Offsite 
Groundwater, 

North of 
Bound Brook 

(NBB) 

Top of the 

Groundwater Table 

Chemical Total I 2E+00 I 2E+00 

Groundwater 

• • I 
I Exposure Point Total I I 2E+00 

Groundwater 

• • I Exposure Medium Total I I 2E+00 
Medium Total I I 2E+00 
| Receptor Total Receptor Risk Total 2E+00 

Notes 
N/A - Not Applicable 

Developmental HI Across All Media = 

Eye HI Across All Media = 
Immunological Hi Across All Media = 

2E+00 
2E+00 
2E+00 



Medium 

Groundwater 

Exposure 
Medium 

Entire Aquifer 

Exposure 
Point 

Tap Water 

TABLE 1Q;5.RME 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
ReceDtor Aoe: Adult 

Chemical 

cis-1,2-Dichloroethene 
Tetrachloroethene 
1,2,4-Trichlorobenzene 
Trichloroethene 
Vinyl chloride 
Dibenzo(a,h)anthracene 

Total PCB Aroclors 

gamma-Chlordane 
4,4-DDD 

4,4-DDE 

4,4-DDT 
Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 

Arsenic 

Carcinogenic Risk 

6E-04 
1E-03 
3E-05 

3E-05 

6E-05 
6E-04 

2E-04 

6E-04 
6E-04 
6E-05 

2E-03 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N/A 

3E-04 

8E-05 
3E-03 

9E-04 

5E-03 
2E-04 
8E-04 

4E-06 

4E-04 

1E-04 
3E-03 

1E-03 

5E-03 
8E-04 
9E-04 

2E-03 

Non-Carcinogenic Hazard Quotient 

Eye; Developmental; 
Immunological 

Liver 

Liver 

Developmental 
Skin; Developmental; 

Cardiovascular; Neurological 

6E+00 

6E-G1 

7E+00 

N/A 

N/A 

N/A 

8E+01 

9E-01 

5E+01 

Notes 
N/A - Not Applicable Blood 

Kidney 
Liver 

Developmental 
Neurological 

Eye 
Immunological 

Skin 

HI Across All I 
HI Across All I 
HI Across All I 
HI Across All I 
HI Across All I 
HI Across AH I 
HI Across All I 
HI Across All i 

4E+Q0 

8E+01 

1E+00 

6E+01 

Media = 4E+00 
Media = 2E+02 
Media = 6E+01 
Media = 1E+Q2 
Media—: 7E*00 
Media = 8E+01 
Media = 8E+01 
Media = 7E+00 



TABLE 10.6.RME 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
Receotor Aae: Child 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical C Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Entire Aquifer 1 • Tap Water cist-1,2-Dichloroethene 
Tetrachloroethene 1E-04 7E-06 4E-05 2E-04 , 

Kidney 5E+02 - N/A 5E+02 

1,2,4-T richlorobenzene 
Trichloroethene ; 2E-04 5E4J4 2E-05 7E-04 

Kidney; Blood 4E-01 1E+01 3E-01 1E+01 

Vinyl chloride 
Dibenzo(a,h)anthracene 

4E-04 
I 2E-05 

2E-05 
N/A 

N/A 
3E-04 

5E-04 
4E-04 

Liver 1E+00 2E-01 N/A 1E+00 

Total PCB Aroclors 

gamma-Chlordane 
4,4'-DDD 

1E-05 

2E-04 

N/A 

N/A ! 

1E-04 

: 1E-03 

1E-041 

1E-03 

Eye; Developmental; 
Immunological 

Liver 

1E*01 

1E+00 

N/A 

N/A 

2E+02 

2E+00 

2E+02 

3E+00 

4,4-DDE 9E-05 N/A 3E-04 4E^04 

4,4-DDT 2E-04 N/A 2E-03 2E-03 Liver 2E+01 N/A 1E+02 1E+02 j 
Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 

2E-04 
2E-05 

N/A 
N/A 

7E-05 
3E-04 

3E-04 
3E-04 

Liver 
Developmental 

1E+00 
! 2E+00 

N/A 
N/A 

4E-01 
2E+01 

2E+00 
2E+01 

Arsenic 6E-04 N/A 2E-06 6E-04 Skin; Developmental; 
Cardiovascular; 'Neurological 2E+01 N/A 5E-02 2E+01 

Chemical Total 2E-03 5E-04 4E-03 , 7E-03 5E+02 1E+G1 3E+02 8E+02 

I 
Exposure Point Total 7E-03 8E+02 

I Exposure Medium Total 7E-03 I 8E+02 
Medium Total 7E-03 8E+02 
Receptor Total Receptor Risk Total 7E-03 8E+02 | 

Notes 
N/A - Not Applicable Kidney Hi Across All Media 

Liver HI Across All Media 
Developmental HI Across All Media 

Eye HI Across All Media 
Immunological HI Across All Media 

Skin HI Across All Media 
Cardiovascular HI Across All Media 

1E+01 
5E+02 
1E+02 
2E+02 
2E+02 
2E+02 
2E+01 
2E+01 



TABLE 1Q.1.CT 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Commercial/Industrial Worker 
Receptor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical C Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation: Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater Entire Aquifer Process Water cis-1,2-Dichloroethene 
1,2,4-T richlorobenzene 
Trichloroethene N/A 4E-04 ! 5E-06 4E-04 

Kidney 
Kidney; Blood 

i
f
 

8E+00 
6E+00 
5E-02 

6E+00 
8E+00 

Total: PCB Aroclors 

4,4'-DDD N/A N/A 3E-04 3E-04 

Eye; Developmental; 
Immunological N/A N/A 5E+01 5E+01 

4,4'-DDE N/A N/A 1E-04 1E-04 
4,4'-DDT N/A N/A 5E-04 5E-04 Liver 

Developmental 
N/A 
N/A 

N/A 
N/A 

3E+01 
6E+00 

3E+01 
6E+00 

Chemical Total - 4E-04 9E-04 - 1E-03 __ 8E+00 9E+01 IE^-02 I Exposure Point Total 1E-03 1E+02 I Exposure Medium Total 1E-03 1E+02 
Medium Total 1E433 1E+02 

IReceptor Total Receptor Risk Total 1E-03 Receptor HI Total 1E+02 

8E+00 
1E+01 
3E*01 
6E+G0 
5E+01 
5E+01 

Blood HI Across All Media = 
N/A-Not Applicable Kidney HI Across All Media = 

Liver HI Across All Media = 
Developmental;HI Across All Media = 

Eye HI Across All Media = 
Immunological HI Across All Media = 



TABLE 10.2.CT 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE. OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe; Current/Future 
Exposure Unit: Shallow Onslte Groundwater 
Receptor Population: Construction/Utility Worker 
ReceDtor Aae: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient 
Medium Point 

Ingestion inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 
(Radiation) Routes Total Target Organ(s) Routes Total 

Groundwater Shallow Onslte 
Groundwater 

Top of the Groundwater 
Table 

cis-1,2-Dichloroethene Kidney N/A - 1E+01 1E+01 
Shallow Onslte 
Groundwater 

Top of the Groundwater 
Table 

Total PCB Aroclors Eye; Developmental; 
Immunological N/A N/A 5E+01 5E+01 

4,4-DDT Liver N/A N/A 1E+00 1E+00 
Chemical Total i _ 

6E+01 I 6E+01 
Exposure Point Total I 6E+01 

I Exposure Medium Total I I 6E+01 
Medium Total , ; 

I 6E+01 
Receptor Risk Total - - 6E+01 

1E»01 
1E+00 
5E+01 
5E+01 

Notes 
N/A - Not Applicable Liver HI Across All Media • 

Developmental HI Across All Media • 
Eye Hi Across All Media = 



TABLE 10.3.CT 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: 
Exposure Unit: 
Receptor Population: 
Receptor Age: 

Current/Future 
Shallow Offsite Groundwater, SBB 
Construction/Utility Worker 
Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical C Carcinogenic : Risk Non-Carcinogenic Hazard Quotient 
Medium Exposure 

Medium 
Exposure 

Point 
Chemical 

Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater 

Medium Total 
Receptor Total 

Shallow Offsite 
Groundwater, ! 

South of 
Bound Brook 

(SBB) 

, Top of the 
Groundwater Table 

Total PCB Aroclors Eye; Developmental; 
Immunological 

N/A N/A 2E+01 2E+01 
Groundwater 

Medium Total 
Receptor Total 

Shallow Offsite 
Groundwater, ! 

South of 
Bound Brook 

(SBB) 

, Top of the 
Groundwater Table 

Chemical Total __ 2E+01 2E+01 

2E+011 

Groundwater 

Medium Total 
Receptor Total 

Exposure Point Total 
2E+01 

2E+011 

Groundwater 

Medium Total 
Receptor Total 

lExposure Medium Total 

Receptor Risk Total 

, 
2E+01 
2E+01 
2E+01 

Notes 
N/A - Not Applicable 

Developmental HI Across All Media = 
Eye HI Across All Media = 

Immunological HI Across All Media = 

2E+01 
2E+01 
2E+01 



TABLE 10.4.CT 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Shallow Offsite Groundwater, NBB 
Receptor Population: Construction/Utility Worker 
Receptor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical ' C Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium Exposure 
Medium 

Exposure 
Point 

Chemical 

Ingestion ' Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Groundwater 

I 

Shallow Offsite 
Groundwater, 

North of 
Bound Brook 

(NBB) 

Top of the 
Groundwater Table 

Total PCB Aroclors Eye; Developmental; 
Immunological 

N/A N/A 2E+00 2E+00 Groundwater 

I 

Shallow Offsite 
Groundwater, 

North of 
Bound Brook 

(NBB) 

Top of the 
Groundwater Table 

Chemical Total _ _  2E+00 2E+00 

Groundwater 

I 

Shallow Offsite 
Groundwater, 

North of 
Bound Brook 

(NBB) 

Exposure Point Total 2E+00 

Groundwater 

I Exposure Medium Total 2E+00 
Medium Total 2E+00 
Receptor Total Receptor Risk Total 2E+00 

Notes 
N/A - Not Applicable Eye HI Across All Media 

Immunological HI Across All Media: 

2E+00 
2E+00 
2E+00 



TABLE 10.5.CT 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
ReceDtor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal External 
(Radiation) 

Exposure 
Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ(s) 

Ingestion Inhalation Dermal Exposure 
Routes Total Groundwater Entire Aquifer Tap Water cis-1,2-Dichloroethene 

Trichloroethene 
Vinyl chloride 

4,4-DDD 

4,4-DDE 
4,4-DDT 
Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 

Arsenic 

7E-05 
1E-04 

7E-05 

3E-05 

7E-05 
8E-05 
7E-06 

2E-04 

4E-05 
1E-06 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 

5E-06 
N/A 

4E-04 

1E-04 

7E-04 
3E-05 
1E-04 

4E-07 

1E-04 
1E-04 

5E-04 

2E-04 

8E-04 
1E-04 
1E-04 

2E-04 

Chemical Total 
I Exposure Point Total 

7E-04 5E-05 1E-03; 

Kidney 

Eye; Developmental; 
ImmunolOgical 

Liver 

Developmental 
Skin; Developmental; 

Cardiovascular; Neurological 

1E+02 

3E+Q0 

3E+00 

N/A 

N/A 

N/A 

5E+01 

3E+01 

2E-03 
2E-03 

1E+02 

5E+01 

4E+01 

Medium Total 
Receptor Total 

_2ET)3_ 
2E-03 

_RecegtorRiskTotal 2E-03 

Notes 
N/A - Not Applicable Kidney 

Uver 
Developmental 

Neurological 
Eye 

Immunological 
Skin 

Cardiovascular 

HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 

Media = 
Media = 
Media = 
Media = 
Media = 
Media = 
Media = 
Media = 

1E+02 
4E+01 
6E+01 
3E+00 
5E+01 
5E+01 
3E+00 
3E+00 



TABLE 10.6.CT 
RISK SUMMARY 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINlFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Exposure Unit: Groundwater, Entire Aquifer 
Receptor Population: Resident 
ReceDtor Aae: Child 

Medium 

Groundwater 

Exposure 
Medium 

Entire Aquifer 

Exposure 
Point 

Tap Water 

Chemical 

cis-1,2-Dichloroethene 
1,2,4-T richlorobenzene 
Trichloroethene 
Vinyl chloride 
D|benzo(a,h)anthracene 

Total PCB Aroclors 

gamma-Chlordane 
4,4-DDD 
4,4'-DDE 

4,4'-DDT 

Heptachlor 
2,3,7,8-TCDD Toxic Equivalence 

Arsenic 

Exposure 
j Expo; 

Chemical Total 
sure Point Total 

Carcinogenic Risk 

1E-04 
2E-04 
1E-05 

1E-04 
4E-05 

1E-04 

1E-04 
1E-05 

3E-04 

1E-03 

5E-05 
2E-06 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

5E-05 

7E-G6 
N/A 

2E-04 

6E-04 
2E-04 

1EH)3 

4E-05 
2E-04 

6E-07 

2E-03 

2E-04 
2E-04 
2E-04 

7E-04 
2E-04 

1E-03 

2E-04 
2E-04 

3E-04 

3E-03 
3E-03 

Non-Carcinogenic Hazard Quotient 

Primary 
let Organ(s) 
Kidney 

Kidney; Blood 

Eye; Developmental; 
Immunological 

Liver 

Liver 

Developmental 

Skin; Developmental; 
Cardiovascular; Neurological 

7E+00 

7E-01 

8E+00 

8E-01 

8E+00 

3E+02 

1E+00 

N/A 

N/A 

N/A 

N/A 

N/A 

1E+00 

N/A 
9E-02 

1E+02 

1E+00 

7E+01 

1Ert-01 

2E-02 

2E+02 

1E+02 

2E+00 

7E+01 

1E+01 

8E+00 

4E+02 
4E+02 
4E+02 3E-03 

Medium Total 
Receptor Total 

3E-03 4E+02 
4E+02 _Rece£ta Risk Total 3E-03 Receptor HI Total 

Notes 
N/A - Not Applicable Blood 

Kidney 
Liver 

Developmental 
Neurological 

Eye 
Immunological 

Skin 
Cardiovascular 

HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 
HI Across All 

Media = 
Media: 
Media: 
Media = 
Media = 
Media: 
Media = 
Media = 
Media = 

2E+00 
2E+02 
8E+01 
tE+02 
8E+00 
1E+02 
1E+02 
8E+00 
8E+00 



APPENDIX B 

Historical Groundwater Data Summaries 



Appendix 8, Table B-l 
Summary of Foster Wheeler Groundwater Samples 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Site, South Plainfield, NJ 

Shallow Bedrock Groundwater Samples 1 

Sample ID Screened Interval 
(feet bgs) 

Sample Date 

MW01A 24-49 10/11/2000 
MW02A 24-49 10/12/2000 
MW03 17-32 10/12/2000 
MW04 29-49 10/13/2000 
MW05 25-45.5 10/17/2000 
MW06 29-44 10/17/2000 
MW07 43-58 10/11/2000 
MW08 42-57.5 10/10/2000 
MWQ9 29-54 10/18/2000 
MW10 37-52 10/10/2000 
MW11 34-59 10/18/2000 
MW12 35-60 10/20/2000 
FPW 3 "shallow" 10/13/2000 
FPW3 "deep" 10/20/2000 

Test Pit Seep Water and Perched Water 2 

Sample ID Depth of Wet Zone 3 
(feet bgs) 

Sample Date 

TP03 8-9.5 6/8/2000 
TP06 3-6 6/12/2000 
TP08 NA 6/9/2000 
TP09 5-7 6/9/2000 

TP09D0P 6/9/2000 
TP10 6-10 6/12/2000 

MW02 7 8/3/2000 
MW04 6-13 8/15/2000 
MW06 4.5-10 8/8/2000 
MW11 2-6 8/22/2000 
MW12 4.5-8 9/5/2000 

Notes 
1 Foster Wheeler (2001a) Data Evaluation Report, Appendix B Tables B-29 to B-34a. 

2 Foster Wheeler (2001a) Data Evaluation Report, Appendix B Tables B-23 to B-26 (test pit seeps) and Tables B-27 to B-28 (perched groundwater). 

3 Foster Wheeler (2002) Final Remedial Investigation Report, p. 3-7. 
NA - Not Available 



Appendix B, Table B-2 
Foster Wheeler Shallow Bedrock Monitoring Well Data 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Site, South Plainfield, NJ 

Freq uency of Range of Detected ~ Screening Chemical ~df Potential Rationale for 
Chemical Detection Concentrations Toxicity Value1 Concern? Selection or 

(ur/L) (UK/L) Basis rv/Ni Exclusion 2 

Volatile Organic Compounds Iff 
Acetone 1 / 2 4 J 2,200 nc N 
cis-l,2-Dichloroethene 12 / 14 2 - 175,000 7.3 nc Y 1 
Tetrachloroethene 3 / 1 4  12 J - 520 0.11 ca Y 1 
Toluene 1 / 1 4  1 230 nc N 2 
1,2,4-Trichlorobenzene 2 / 1 4  9 J - 1,200 0.41 nc Y 1 
Trichloroethene 12 / 14 12 - 110,000 2.0 ca Y 1 
Vinyl chloride 5 / 1 4  1 - 160 0.016 ca Y 1 Hi n 

I
 

0
 1
 

bis(2-Ethylhexyl)phthalate 1 / 1 4  1J 4.8 ca N 2 
Naphthalene . 1 / 1 4  4.5 J 0.14 ca Y 1 
Pesticides . 
Aldrin 10 / 13 0.022 - 1.3 D 0.004 ca Y 1 
beta-BHC 1 / 1 4  0.016 J 0.037 ca N 2 
delta-BHC 1 / 12 0.074 JN NA ca Y 
Heptachlor 1 / 1 3  0.13 JN 0.015 ca Y 1 
PCBArocIars C -

Aroclor 1232 9 / 14 0.53 - 80 D 0.0068 ca Y 1 
Aroclor 1254 3 / 14 00

 
in

 
0.034 ca Y 1 

PCB Congeners and Dioxira/Furans 
2,3,7,8-TCDD Toxic Equivalence (TEQ)3 5 / 5  2.4E-06 - 2.1E+00 5.2E-07 ca Y 1 
Inorganic Chemicals 
Aluminum 14 / 14 37.3 B - 747 3,7® nc N 
Antimony 1 / 1 4  3 B 1.5 nc Y 1 
Arsenic 2 / 1 4  3.4 B - 5.6 B 0.045 ca Y 1 
Barium 14 / 14 79.4 B - 1,590 730 nc Y 1 
Beryllium 10 / 14 0.21 B - 0.33 B 7.3 nc N 2 
Calcium 14 / 14 19,500 - 126,000 NA N 
Chromium 12 / 12 3.8 B - 18 0.043" ca Y 1 
Cobalt 7 / 1 4  0.66 B - 2.7 B 1.1 nc Y 1 
Copper 14 / 14 2,1 B - 36.9 150 nc N 2 
Cyanide 8 / 1 0  0.72 B - 5.6 B 73" nc N 2 
Iron 14 / 14 76.7 B - 1,210 2,6® nc N 2 
Magnesium 1 4 / 1 4  7,800 - 29,000 NA N 
Manganese 14 / 14 36.4 - 2,570 88 nc Y 1 
Nickel 14 / 14 3.2 B - 42 J 73 d nc N 2 
Potassium 14 / 14 1,080 B - 7,490 J NA N 3 
Selenium 1 / 1 4  4.5 BJ 18 nc N 2 
Sodium 14 / 14 13,100 J - 43,800 J NA N 3 
Vanadium 13 / 14 1.3 B - 8.5 B 18 nc N 2 
Zinc 10 / 14 1.5 B - 44.6 1,100 nc N 2 

Notes 
1 The relevant screening toxicity values are the USEPA Regional Screening Levels (RSL) for tapwater from May 2011 (USEPA, 2011a), which are based on either a cancer (ca) 

risk of one in a milPon (i.e., 10s cancer risk level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region 2 guidance, RSls based on ncm-cancer 
effects were reduced by a factor of 10 to represent a target HQ of 0.1. Where a cancer risk-based RSL was greater than the resultant non-cancer 0.1 HQ-based RSL, the 
applicable screening toxicity value is the non-cancer based level. 

a = Screening toxicity value is for Chromium VI. 
b - Screening toxicity value is for free cyanide (CN-). 
c = Screening toxicity value is for mercuric chloride and other mercury salts, 
d = Screening toxicity value is for nickel soluble salts. 

2 Rationale Codes: 
1 = Maximum concentration exceeds screening toxicity value 
2 = Maximum concentration does not exceed screening toxicity value 
3 = Chemical is an essential nutrient 
4 = Frequency of detection is less than 5% (does not apply where sample size is less than 20) 
5 = No screening toxicity value available 

3 2,3,7,8-TCDD TEQ represents the sum of dioxin/furan TEQ and PCB congeners TEQ. 

NA - Not Available 



Appendix B, Table B-3 
Foster Wheeler Test Pit Seep and Perched Groundwater Data 

Baseline Human Health Risk Assessment 
Cornell Oubilier Electronics Inc. Site, South Plainfield, NJ 

Frequency of Range of Detected Screening Toxicity Chemical of Potential Rationale for 
Chemical Detection Concentrations Value1 Concern? Selection or 

(UK/L) (Uft/L) Basis (Y/Nl Exclusion2 

ValatileQraam&Gmwdunds 
Acetone 3 / 4  10J - 14J 2,200 nc N 2 
Benzene 2 / 1 0  0.4 J - 0.6 J 0.41 ca Y 1 
Chlorobenzene 4 / 1 0  3 - 255 9.1 nc Y 1 
1,2-Dichlorobenzene 3 / 1 0  10 - 42.5 37 nc Y 1 
1,3-Dichloroberizene 3 / 1 0  16 - 34 NA Y 
1,4-Dichlorobenzene 3 / 1 0  29 J - 150 0.43 ca Y 1 
1,1-Dichloroethene 2 / 1 0  0.6 J - 4 34 nc N 
cis-l,2-Dichioroethene 8 / 1 0  3 - 3,900 D 7.3 nc Y 1 
trans-l,2-Dictiloroethene 2 / 1 0  38 J - 140 J 11 nc Y 1 
Ethylbenzene 3 / 1 0  1 - 19 1.5 ca Y 
Methylene chloride 2 / 1 0  21J - 140 J 4.8 ca Y 1 
1,1,2,2-Tetrachloroethane 1 / 1 0  0.4 J 0.067 ca Y 
Tetrachloroethjehe 3 / 1 0  0.7 J - 67.3 0.11 ca Y 1 
Toluene 2 / 1 0  0.7 J - 1 230 nc N 
1,2,4-Trichlorobenzene 4 / 1 0  36 - 450 J 0.41 nc Y 1 
1,1,2-Trichloroethane 1 / 1 0  2 0.24 ca Y 1 
Trichloroethene 8 / 1 0  8 - 15,000 D 2.0 ca Y 1 
Vinyl chloride 5 / 1 0  6 - 380 0.016 ca Y 1 
Xylene (total) 3 / 1 0  4 - 94 120 nc N 2 
hemi-Volatile Organic Compoundi 
Acenaphthene 2 / 5  1J - 4 J 220 nc N 2 
Acenaphthylene 1 / 5  SJ NA Y 
Anthracene 1 / 5  11J 1,100 nc N 2 
Benzd(a)anthracene 2 / 5  7 - 35 J 0.029 ca Y 1 
Benzo(a)pyrene 2 / 5 5 - 29 J 0.0029 ca Y 1 
Benzo(b)fluoranthene 2 / 5  li - 35J 0.029 ca Y 1 
Benzo(g,h,i)perylene 2 / 5  4 J - 13 J NA Y 5 
Benzo(k)fluoranthene 1 / 5  12 J 0.29 ca Y 1 
2-Chloronaphthalene 2 / 5  11J 290 nc N 
2-Chlorophenol 1 / 5  3,5 J 18 nc N 2 
Chrysene 2 / 5 4 J - 9 2,9 ca Y 1 
o-Cresol 2 / 5  11 - 3 J 180 nc N 
p-Cresol 2 / 5  41 - 5.5 18 nc N 2 
Diberizo(a,h)anthracene 1 / 5  41 0.0029 ca Y 1 
Dibenzofuran 1 / 5  51 3.7 nc Y 1 
2,4-pichlorophenol 1 / 5  3.51 11 nc N 
2,4-Dlmethylphenol 2 / 5  1 1 - 5  73 nc N 2 
bis(2-Ethylhexyl)phthalate 1 / 4  21 (0 o

 

00 

N 2 
Fluoranthene 2 / 5  11 - 181 150 nc N 2 
Fluorene 2 / 5  6 - 81 ISO nc N 
lndeno(l,2,3-cd)pyrene 2 / 5  11 - 161 0.029 ca Y 1 
2-Methyl naphthalene 1 / 5  21 15 nc N 2 
Naphthalene 3 / 5  21 - 91 0.14 ca Y 1 
Phenanthrene 1 / 5  301 NA Y 
Phenol 1 / 5  14.5 1,100 nc N 2 
Pyrene 3 / 5  1 1 - 2 0  110 nc N 2 
Pesticides ,  .  : v  " V .  " T "  '  •  
Aldrin 4 / 4  5.3 J - 41.51 0.004 ca Y 1 
alpha-BHC 1 / 3  4.11 0.011 ca Y 1 
gamma-Chlordane 5 / 5  0.021 - 321 0.19 ca Y 1 
Dleldrin 1 / 4  201 0.0042 ca Y 1 
4,4'-DDE 4 / 4  6.61 - 251 0.20 ca Y 
4,4'-DDT 1 / 5  0.041 0.20 ca N 2 
Endrin 1 / 3  0.21 1.1 nc Y 1 
Endrin ketone 4 / 5  0.051 - 5.41 NA Y 
Heptachlor 3 / 4  0.0211 - 141 0.015 ca Y 1 
Methoxychlor 2 / 3  1.91 - 4.61 18 nc N 2 



Appendix B, Table B-3 
Foster Wheeler test Pit Seep and Perched Groundwater Data 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Site, South Phrinfield, Ml 

Frequency of Range of Detected Screening Toxicity Chemical of Potential Rationale for 
Chemical Detection Concentrations Value1 Concern? Selection or 

(UB/L) (pg/L) Basis IY/N1 Exclusion1 

PCB Aroclors s 

Arodor 1242 5 / 10 0.65 J - 1,450 D 0.034 ca Y 1 
Arodor 1248 2 / 9 550 D - 2,300 D 0.034 ca Y 1 
Aroclor 1254 8 / 1 0  1.7 J. - 5,100 D 0.034 ca Y 1 
PCB Congeners 
2,3,7,8-TCDD Toxic Equivalence (TEQ)3 2 / 2  7E-02 - 2E+00 5.2E-07 ca Y 1 1 
inorgon-c Chewicols 
Aluminum 5 / 5 4,530 - 238,000 3,700 nc Y 1 
Antimony 2 / 5 2.7 B - 4.2 B 1,5 nc Y 1 
Arsenic 4 / 5 7.4 B - 334 0,045 ca Y 1 
Barium 5 / 5 158 B - 4,320 730 nc Y 1 
Beryllium 5 / 5 0.3 B - 15.2 J 7.3 nc Y 1 
Cadmium 4 / 5 0.78 - 1,890 1.8 nc Y 1 
Calcium 5 / 5 46,500 - 97,250 NA N 
Chromium 5 / 5 10.4 - 1,110 0,043a ca Y 1 
Cobalt 5 / 5 3.8 B - 161 1,1 nc Y 1 
Copper 5 / 5 26.4 J - 9,060 J 150 nc Y 1 
Cyanide 2 / 5 0.61 B - 2.6 B 73" nc N 
Iron 5 / 5 7420 - 301,000 2,600 nc Y 1 
Lead 5 / 5 52.4 - 11,900 15c al Y 1 
Magnesium 5 / 5 10,000 - 66,300 NA N 
Manganese 5 / 5 313 - 5,210 88 nc Y 1 
Mercury 4 / 5  0.08 B - 4 1.1 d nc Y 
Nickel 5 / 5 14 B - 557 73' nc Y 1 
Potassium S / 5 4,210 B - 15,200 NA N 
Selenium 2 / 5 2.7 B - 8.8 J 18 nc N 2 
Silver 5 / 5 1.1 B - 22.6 18 nc Y 1 
Sodium 5 / 5 6,500 J - 14,600 J NA N 
Vanadium S / 5 7.7 B - 1,330 18 nc Y 1 
Zinc 5 / 5 68.4 - 15,000 1,100 nc Y 1 

Notes 

1 The relevant screening toxicity values are the U5EPA Regional Screening Levels (RSL) for tapwater from May 201.1 (USEPA, 201aa), which are based oh either a 

cancer (ca) risk of one in a million (i.e., lCf6 cahcier risk level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region 2 guidance, RSLs 
based On non-cancer effects were reduced by a factor of 10 to represent a targetHQ of 0.1, Where a cancer risk-based RSL was greater than the resultant non-
cancer 0.1 HQ-based RSI, the applicable screening toxicity value is the non-cancer based level 

a = Screening toxicity value is for Chromium VI. 
b = Screening toxicity value is for free cyanide (CN-). 
c = Screening toxicity value is the drinking water action level (al) of 15 pg/L 
d = Screening toxicity value is for mercuric chloride and other mercury salts, 
e = Screening toxicity value is for nickel soluble salts. 

2 Rationale Codes: 
1 = Maximum concentration exceeds screening toxicity value 
2 = Maximum concentration does not exceed screening toxicity value 
3 = Chemical is an essential nutrient 
4 = Frequency of detection is less than 5% (does not apply where sample size is less than 20] 
5 - No screening toxicity value available 

3 2,3,7,8-TCDD TEQ represents PCB congeners TEQ. 

NA = Not Available 



Appendix B, Table B-4 
USEPA 2008 Groundwater Data 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Site, South Plalnfleld, NJ 

USEPA 21X18 Data Summary Screening Toxicity Chemical of Potential Rationale for 

Chemical Frequency of Range of Detected Value1 Concern? Selection or Chemical 
Detection Concentrations Exclusion2 

(u«/U (uk/L) Basis [Y/Nl 
Exclusion2 

Volatile Omanie Compounds . .. _ 
Acetone 2 50 1.3 J - 12 J 2,200 nc N 2 
Benzene 7 50 0.16 J - 15 J 0.41 ca Y 1 
Bromodichloromethane 1 50 0.645 0.12 ca Y 1 
2-Butanone 6 50 1.35 - 33 710 nc N 2 
Carbon tetrachloride 17 50 0.12 J - 270 0.44 ca Y 1 
Chlorobenzene 5 50 1J - 110 9.1 nc Y 1 
Chloroethane 1 50 9.7 J 2,100 nc N 2 
Chloroform 8 so 0.53 - 3.85 0.19 ca Y 1 
Chloromethane 2 50 0.52 - 0.6 19 nc N 2 
Cydohexane 5 50 3.7 J - 50 J 1,300 nc N 2 
Dibromochloromethare 1 50 0.1025 J 0.15 ca N 2 
1,2-Dichlorobenzene 7 50 0.091 - 62 37 nc Y 1 
1,3-Dichlorobenzene 5 50 1 - 81 NA Y 5 
1,4-Didilorobenzene 9 50 0.1 - 115 0.43 ca Y 1 
1,1-Dichloroethane 2 50 0.16 - 0.17 2.4 ca N 2 
1,1-Dichloroethene 3 50 1.1 - 26 34 nc N 2 
ds-l,2-Dichloroethene 43 50 0.0635 J - 310,000 7.3 nc Y 1 
trans-l,2-Dichloroethene 18 50 0.11 J - 1,500 11 nc Y 1 
2-Hexanone S 50 34 - 340 4.7 nc Y 1 
Isopropylbenzene 2 50 0.095 J - 3.55 J 68 nc N 2 
Methylcydohexane 2 50 15 J - 15.5 NA Y 5 
Methyl tert-butyl ether 27 50 0.0681 - 520 12 ca Y 1 
Tetrachloroethene 30 50 0.079 J - 1,100 0.11 ca Y 1 
Toluene 4 50 0.99 - 7.15 230 nc N 2 
1,2,3-Tridilorobenzerie 10 so 0.073 - 470 2.9 nc Y 1 
1,2,4-Trichloroberzene 9 50 0.083 - 1,500 0.41 nc Y 1 
1,1,1-Trichloroethane 6 50 0.051 - 0.595 910 nc N 2 
1,1,2-Trichloroethane 8 50 0.42 - 130 0.24 ca Y 1 
l,l,2-Trichloro-l,2,2-trlfluoroethane 1 50 1.6 5,900 nc N 2 
Trichloroethene 47 50 0.28 J - 160,000 2.0 ca Y 1 
Vinyl chloride 14 50 0.051 - 890 0.016 ca Y 1 
Seml-Valatile Oraonlc Compounds 
Benzo(a)anthracene 1 50 2.761 0.029 ca Y 1 
Benzo(a)pyrene 1 50 0.961 0.0029 ca Y 1 
Benzo(b)fluoranthene 1 50 1.451 0.029 ca Y 1 
Benzo(k)fluoranthene 1 50 2.7051 0.29 ca Y 1 
l,l'-Biphenyl 2 50 2.8 - 3.45 180 nc N 2 
Caprolactam 13 50 0.961 - 48.5 1,800 nc N 2 
Carbazole 1 50 0.671 NA Y 5 
Chrysene 1 50 2.81 2.9 ca N 2 
ds-l,3-Dichloroprbpene 6 50 0.2551 - 641 0.43 ca Y 1 
trans-l,3-Dichloropropene 5 50 4.31 - 481 0.43 ca Y 1 
bis(2-Ethylhexyl)phthalate 7 50 0.541 - 2.61 4.8 ca N 2 
Fluoranthene 1 50 1.1251 150 ca N 2 
4-Methyl-2-pentanone 5 50 2.9 - 26 2,000 nc N 2 
Naphthalene 1 SO 7.3 0.14 ca Y 1 
Phenol 1 50 1.6351 1,100 n.c N 2 
Pvr— 2 50 0.511 - 1.0251 110 nc N 2 
Pesticides 
Aldrin 2 49 0.00661 - 0.36 0.004 Y y -
beta-BHC 2 48 0.16 IN - 1.551 0.037 ca Y l 
delta-BHC 5 49 0.00551 - 0.091 NA Y 5 
gamma-BHC (Lindane) 3 50 0.00821 - 0.49 IN 0.061 Y 1 
alpha-Chlordane 1 49 0.074 NA Y 5 
gamma-Chlordane 6 49 0.00721 - 5.2 0.19 ca Y 1 
4,4'-DDE 4 50 0.0071 - 4.1 0.20 ca Y 1 
4,4'-DDT 8 50 0.092 - 14 0.20 ca Y 1 
Dieldrin 7 50 0.0161 • 0.911 0.0042 ca Y 1 
Endosulfan 1 1 49 0.00981 NA Y 5 
Endosulfan II 1 49 0.02771 NA Y 5 
Endosulfan sulfate 2 50 0.00571 - 0.0281 NA Y 5 
Erdrin 1 49 0.641 1.1 nc N 2 
Endriri aldehyde 4 50 0.0141 • 0.0661 NA Y 5 
Endrin ketone 3 50 0.00551 - 0.0321 NA Y 5 
Heptachlor 3 47 0.00841 - 0.3 0.015 ca Y 1 
Heptachlor epoxide 8 49 0.00511 - 6.4 0.0074 ca Y 1 



Appendix B, Table B-4 
USEPA 2008 Groundwater Data 

Baseline Human Health Risk Assessment 
Cornell Diibilier Electronics Inc. Site, South Plainfleld, NJ 

USEPA 2008 Data Summary Screening Toxicity Chemical of Potential Rationale for 

Chemical Frequency of Range of Detected Value1 Concern? Selection or Chemical 
Detection Concentrations 

(lUt/L) (ue/L) Basis rv/Ni 
Exclusion2 

Aroclor-1242 6 / 5 0  1.1 JN - 165 J 0.034 ca Y , 1 
Aroclor-1254 6 / 50 1.8 - 61J 0.034 ca Y 1 
Inorganic Chemicals 
Arsenic 49 / 49 1.1 - 144.2 0.045 ca Y 1 
Barium 49 / 49 30.9 - 6,950 730 nc Y 1 
Cadmium 1 / 4 9  1.2 J 1.8 nc N 2 
Chromium 12 / 49 2.2 - 1,180 0.043" ca Y 1 
Cobalt 7 / 4 9  1.1 - 16.7 J 1.1 nc Y 1 
Copper 22 / 47 0.34 J - 63.4 J 150 nc N 2 

Lead 43 / 49 1.1 - 6.35 15 " al N 2 
Manganese 42 / 49 0.8 - 1,300 88 nc Y 1 
Nickel . 47 / 49 1.1 - 43.2 73c nc N 2 
Silver 7 / 49 0.06 J - 1.1 18 nc N 2 
Vanadium 37 / 49 4.15 - 41.2 18 nc Y 1 
Zinc 45 / 45 5.1 - 62.7 1,100 nc N .. 2 

Notes ' 
1 The relevant screening toxicity values are the USEPA Regional Screening Levels (RSL) for tapwater from May 2011 (USEPA, 2011a), which are based on 

either a cancer (ca) risk of one in a million (i.e., 10* cancer risk level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region 2 
guidance, RSLs based on non-cancer effects were reduced by a factor of 10 to represent a target HQ of 0.1. Where a cancer risk-based RSL was greater 
than the resultant non-cancer 0.1 HQ-based RSL, the applicable screening toxicity value is the non-cancer based level 

a = Screening toxicity value is for Chromium VI. 
b = Screening toxicity value is the drinking water action level (al) of 15 pg/L. 
c = Screening toxicity value is for nickel soluble salts. 

2 Rationale Codes: 
1 = Maximum concentration exceeds screening toxicity value 
2 = Maximum concentration does not exceed screening toxicity value 
3 = Chemical is an essential nutrient 
4 = Frequency of detection is less than 5% (does not apply where sample size is less than 20) 
5 = No screening toxicity value available 

NA ~ Not Available 
ND = Not Detected 



APPENDIX C 

Evaluation of Groundwater Data from Onsite Monitoring Wells Only 



APPENDIX C 

Onsite Groundwater Data Summary 

Groundwater data from only the onsite monitoring wells, across all depths, was not 
quantitatively evaluated as a separate "entire aquifer" exposure unit in this BHHRA. While 
chemicals were detected at relatively greater concentrations in the onsite vs. offsite monitoring 
wells, and there is the potential for future potable use of groundwater within the former CDE 
facility boundaries (however unlikely), it was assumed detected concentrations are elevated 
enough that the potential for human health risks is evident without quantifying exposure and risk. 
To illustrate, the groundwater data from all onsite wells, across all depths, Were summarized and 
presented herein. 



APPENDIX C, TABLE C-l 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - ENTIRE AQUIFER, ONStTE MONITORING WELLS ONLY 

CORNELL DUBIUER ELECTRONICS INC. SITE 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Point CAS Number Chemical Minimum Maximum Detection Concentration Screening 
Basis Potential Potential COPC Rationale for Exposure Point CAS Number 

Concentration 1 Concentration Units Frequency Used for Toxicity 
Basis 

: ARAR/TBC ARAR/TBC Flag Selection or 
(Qualifier) (Qualifier)^ Screening Value1 Value2 Source [Y/N! Deletion 

Within the 67-64-1 Acetone 0.82 J 78 Mg/l- 22 / 91 78 2,200 nc NA _ N 2 
Boundaries of the 71-43-2 Benzene 0.16 J 24 pg/L 22 / 93 24 0.41 i ca 1 NJDEP MCL Y 1 

Former CDE Facility 75-27-4 Bromodichloromethane 0:28 J 0.55 Ug/L 4 / 9 2  0.55 0.12 ca 80 Federal MCL N 1,4 
75-25-2 Bromoform 0.58 2.9 M6/L 5 / 9 2  2.9 8.5 ca 80 Federal MCL N 2 
78-93-3 2-Butanone 5.5 39 MB/l 3 / 8 9  39 710 nc NA _ N 2,4 
56-23-5 Carbon tetrachloride 0:25 Ji 0.72 J pg/L 2 / 93 0:72 0.44 ca 2 NJDEP MCL N 1,4 

108-90-7 Chlorobenzene 0.21 J 65 E pg/L 31 / 93 65 9.1 nc 50 NJDEP MCL Y 1 
67-66-3 Chloroform 0.33 J 150 J |ig/L 27 / 93 150 0.19 ca 80 Federal MCL Y 1 
74-87-3 Chloromethane 0:62 J 1.3 pg/L 2 / 93 1.3 19 nc NA — N 2,4 

110-82-7 Cydohexane 0.23 J 13 UB/L 11 / 93 13 1,300 nc NA — N 2 
96-12-8 l,2-Dibromo-3-chloropropane 0.039 J 0.39 J UgA 7 / 9 3  0:39 0.00032 ca 0.2 Federal MCL Y 1 

124-48-1 Dibromochloromethane 0:28 J 1.2 pg/L 4 / 93 1.2 0.15 ca 80 Federal MCL N 1,4 
106-93-4 1,2-Dibromoethane 0.01 J 0.01 J U6/L 1 / 9 3  0.01 0.0065 ca 0:05 Federal MCL N 1,4 
95-50-1 1,2-Dichlorobenzene 0.15 J 56 ME/L 25 / 92 56 37 nc 600 Federal MCL Y 1 
541-73-1 1,3-Dichlorobenzene 0.17 J 120 pg/L 31 / 92 120 NA 600 NJDEP MCL Y 5 
106-46-7 1,4-iDichlorobenzene 0.25 J 110 Ug/L 32 / 92 110 0:43 ca 75 Federal MCL Y 1 
75-34-3 1,1-Dichloroethane 0.11 J 26 E UB/I- 31 / 93 26 2.4 ca 50 NJDEP MCL Y 1 

107-06-2 1,2-Dichloroethane 0.22 J 15 MB/L 12 / 93 15 0.15 ca 2 NJDEP MCL Y 1 
75-35-4 1,1-Dichloroethene 0.73 280 J UBA 40 / 93 280 34 nc 2 NJDEP MCL Y 1 

156-59-2 cis-l,2-Dichloroethene 0.25 J 390,000 J M8/L 89 / 93 390,000 7.3 nc 70 Federal MCL Y 1 
156-60-5 trans- 1,2-Dichloroethene 0.11 J 1300 J UB/L 55 / 93 1,300 11 nc 100 ' Federal MCL Y 1 
100-41-4 Ethylbenzene 0.43 J 20 MB/L 5 / 9 3  20 1.5 ca 700 I : Federal'MCL Y 1 
98-82-8 Isopropylbenzene 0.2 J 5.1 J PB/L 3 / 9 3  5.1 68 nc NA i N 2,4 
79-20-9 Methyl acetate 3.4 J 3.4 J UB/L 1 / 93 3.4 3,700 nc NA , - N 2,4 

1634-04-4 Methyl tert-butyl ether 0.15 J 74 E MB/L 4 4 / 9 3  74 12 ca 70 ; NJDEP MCL Y 1 
108-87-2 Methylcyclohexane 0.14 J 42 MB/L. 11 / 92 42 NA NA - Y 5 
75-09-2 Methylene chloride 0.36 J 7 J UB/L 10 / 93 7.0 4.8 ca 3 NJDEP MCL : Y 1 

127-18-4 Tetrachloroethene 0.16 J 1,600 E US/L 5 2 / 9 3  1,600 0.11 ca 1 NJDEP MCL Y 1 
108-88-3 Toluene 0.13 J 78 J Mg/L 52 / 93 78 230 nc 1,000 Federal MCL N 2 
76-13-1 l,l,2-Trichloro-l,2,2-trlfluoroethane 1.2 2.2 Ug/L 3 / 9 3  2.2 5,900 nc NA — N 2,4 
87-61-6 1,2,3-TrichlOrobenzene 0.12 J 280 U6/L 35 / 92 280 2.9 nc NA — Y 1 
120-82-1 1,2,4-Trlchlorobenzene 0.1 J 1,600 J pg/L 4 4 / 9 2  1,600 0.41 nc 9 NJDEP MCL Y 1 
71-55-6 1,1,1-Trichloroethane 0.32 J 0.73 J pg/L 3 / 9 3  0.7 910 nc 30 NJDEP MCL N 2,4 

• 79-00-5 1,1,2-Tricihloroethane 0.46 J 120 Mg/L 1 9 / 9 3  120 0.24 ca 3 NJDEP MCL Y 1 
79-01-6 Trichloroethene 0.52 J 170,000 E Ug/L 8 9 / 9 3  170,000 2.0 ca 1 NJDEP MCL Y 1 

1330-20-7 m,p-Xylene 0.41 J 15 MB/L 5 / 9 3  IS 20 nc 1,000 NJDEP MCL N 2 
1330-20-7 o-Xylene 0.33 J 85 Ug/L 8 / 9 3  85 20 nc 1,000 NJDEP MCL Y 1 

75-01-4 Vinyl chloride 0.5 J 860 J Ug/L 5 1 / 9 3  860 0.016 ca 2 Federal MCL Y 1 



APPENDIX C, TABLE C-l 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - ENTIRE AQUIFER; ONSITE MONITORING WELLS ONLY 

CORNELL DUBIUER ELECTRONICS INC. SITE 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Point CAS Number Chemical Minimum Maximum Detection Concentration Screening 
: Basis Potential Potential COPC Rationale for Exposure Point 

' Concentration Concentration Units Frequency Used for Toxicity 
: Basis 

ARAR/TBC ARAR/TBC Flag Selection or 
(Qualifier) (Qualifier) Screening Value1 ValUe1 [Y/N] Deletion 

83-32-9 0.26 0.39 pg/L 4 94 0-39 220 nc NA N 2,4 
98-86-2 Acetophenone 1.6 J 2:8 J pg/i- 2 94 2.8 370 nc NA __ N 2,4 

120-12-7 Anthracene 0.49 J 0.49 J Pg/L 1 94 0.49 1,100 nc NA N 2,4 
100-52-7 Benzaldehyde 4.2 J 7.2 Pg/L 2 93 7,2 370 nc NA N 2,4 
56-55-3 Benzo(a)anthracene 0.18 1.7 E pg/L 2 94 1.7 0:029 ca NA N 1,4 
50-32-8 Benzo(a)pyrene 0.14 4.3 J Pg/L 5 94 4.3 0.0029 ca 0.2 Federal MCL V 1 
205-99-2 Benzo(b)fluoranthene 0.096 J 3 J Pg/L 5 94 3 0.029 ca NA V 1 
191-24-2 Benzo(g,h,i)perylene 0,17 2.6 J pg/L 6 94 2.6 NA NA Y 5 
207-08-9 Benzo(k)fluoranthene 0.091 J 3.5 J Pg/L 5 94 3.5 0:29 ca NA Y 1 
92-52-4 l.l'-Biphenyl 1.1 J 17 Pg/L 4 94 17 0.083 nc NA N 1,4 

117-81-7 bis(2-Ethylhexyl)phthalate 2.1 J 12 Pg/L 13 94 12 4:8 ca 6 Federal MCL Y 1 
105-60-2 Caprolactam 2.3 J 84 E Pg/L 15 94 84 1,800 nc NA N 2 
86-74-8 Carbazole 0.54 J 0.54 J pg/L • 1 94 ! 0.54 NA NA ... N 4,5 
95-57-8 2-Chlorophenol 2.6 J 2.6 J Pg/L 1 93 2.6 18 nc NA ' N 2,4 
218-01-9 Chrysene 0,11 ! 1.7 E ipg/L 3 94 1.7 2.9 ca NA N 2,4 

1 i 53-70-3 Dibenzo(a,h)anthracene 0.096 J 5.5 E pg/L 14 94 5.5 0.0029 ca NA Y 
2,4 
1 i 

120-83-2 2,4-Dichlorophenol 5.3 | 1 5-3 Pg/L 1 94 5.3 11 nc NA N 2,4 
84-66-2 Diethylphthalate 1.7 J ! 41 pg/L 2 94 1 I 41 2,900 nc NA N 2,4 ! 

131-11-3 Dlmethyipihthalate 11 i 11 Pg/L 1 94 | 11 NA NA N 4,5 
206-44-0 Fluoranthene 0.38 ! i 2.9 E Pg/L ; 2 94 ' 2.9 150 inc NA ! N 2,4 
86-73-7 Fluorene 0.29 ! 0.56 Pg/L 2 94 i 0.56 150 nc NA ! — N 2,4 

193-39-5 lndeno(l,2;3rcd)pyrene 0.08 3.1 J Pg/L j 30 94 3.1 0.029 ca NA Y 1 
91-57-6 2-Mefhy|naphthalene 0.12 2.2 E Pg/L j 6 94 2.2 15 nc NA __ N 2 
91-20-3 Naphthalene 0:08 J 14 J Pg/L ! 46 94 14 0,14 ca 300 NJDEP MCL Y 1 
87-86-5 Pentachlorpphenol 0.076 J ! 0.076 J Pg/L | 1 62 0.08 0.17 ca 1 , Federal MCL N 2.4 

4.5 85-01-8 Phenanthrene 0.13 1.5 E pg/L | 2 94 1.5 NA NA 
, Federal MCL 

N 
2.4 
4.5 

108-95-2 Phenol 1:8 J 4.3 J pg/L 3 93 4,3 1,100 nc NA __ N 2,4 
129-00-0 Pyrene 0.33 2.3 E pg/L : 3 94 2.3 110 nc j NA N 2,4 
95-94-3 1,2,4,5-Tetrachlorobenzene 3.5 J 3.5 J Pg/L 1 94 3.5 1.1 nc NA N 1,4 

12674-11-2 Aroclor 1016 0.064 J 30 E Pg/L ! 15 94 30 0.26 nc i 0.5 Federal MCL Y 1 
12672-29-6 Arodor 1248 0.121 7,300 J pg/i- 14 88 7,300 0.034 ca •'0.5 Federal MCL Y 1 
11097-69-1 Aroclor 1254 0.043 J 5,600 J Pg/L 46 94 5;6Q0 0.034 | ca j 0.5 Federal MCL Y 1 

319-84-6 alpha-BHC 0.09 JN 68 P6/L 13 94 68 0:011 ca NA — Y 1 
319-85-7 beta-BHC 0.18J 680 EP Pg/L 4 94 680 0.037 i ca NA N 1,4 
319-86-8 delta-BHC 0.34 J 880J Pg/L 3 71 880 NA NA N 4,5 

1 , 72-54-8 4,4'-DDD 0.091 1,800 NJ | Pg/L 9 81 1,800 0.28 ca NA y 
4,5 
1 

72-55-9 4,4'-DDE 0.09 J 1,600 J | Pg/L 14 91 1,600 0.20 ca NA __ Y 1 ! 
50-29-3 4,4'-DDT 0.13 4;000J Pg/L 18 90 4,000 0,20 ca NA Y 1 - 1 

i 60-57-1 Dieldrin 0.18 JN 350 JN Pg/L 6 90 350 0.0042 ca NA Y i ; 
; 33213-65-9 Endosulfan II 0.17 J 240 J pg/L 7 94 240 NA NA Y 5 
; 1031-07-8 Endosulfan sulfate 0.078 J 75 JN pg/L 7 94 75 NA NA __ Y 5 
i 72-20-8 Endrin 0.19 JN 0.19.JN Pg/L 1 90 0:19 '•1.1 nc 2 Federal MCL N 2,4 

7421-93-4 Endrin aldehyde 0.11 J 150 J Pg/L 6 94 150 NA NA ! Y 5 
76,44-8 Heptachlor 0.06 J 300 Pg/L 14 94 300 0.015 ca 0.4 Federal MCL Y 1 

1024-57-3 Heptachlor epoxide 2.6 NJ 2.6 NJ Pg/L 1 94 2:6 0,0074 ca 0,2 Federal MCL N 1,4 
72-43-5 Methoxychlor 0.97 JN 400 JN Pg/L 4 94 400 18 inc: 40 Federal MCL N 1,4 

1 - 2,3,7,8-TCDD Toxic Equivalence (TEQ)3 8.1E-10J 2.2E-01 pg/L 24 25 2.2E-01 5.2E-07 ca 3E-05 Federal MCL Y 1 



APPENDIX C, TABLE C-l 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER - ENTIRE AQUIFER, ONSITE MONITORING WELLS ONLY 

CORNELL DUBILIER ELECTRONICS INC. SITE 
SOUTH PLAINFIELD, NEW JERSEY 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Entire Aquifer 

Exposure Point CAS Number Chemical Minimum Maximum Detection i Concentration : Screening Basis Potential Potential COPC Rationale for Exposure Point 
Concentration Concentration Units Frequency Used for Toxicity 

Basis 
ARAR/TBC ARAR/TBC Flag Selection or 

(Qualifier) (Qualifier) Screening Value1 Value2 Source [Y/N] 
7429-90-5 Aluminum 26.6 J 6,210 pg/L 36 / 93 6,210 3,700 nc NA __ Y 1 
7440-36-0 Antimony 2.0 3,5 Pg/L 3 / 94 3.5 1.5 nc 6 FederalMCL N 1,4 
7440-38-2 ^rsenic 0.68 J 829 Pg/L 9 4 / 9 4  829 0.045 ca 5 NJDEP MCL Y- 1 
7440-39-3 Barium 52 2,650 Pg/L 94 / 94 2,650 730 nc 2,000 Federal MCL Y 1 
7440-41-7 Beryllium 0:2 J 0.23 J Pg/L 2 / 9 4  0.23 7.3 nc 4 Federal MCL N 2,4 
7440-43-9 Cadmium 0.037 J 17 pg/L ;  1 0 / 9 4  17 1.8 nc 5 ; Federal MCL Y 1 ! 
7440-70-2 fcalcium 40,100 142,000 pg/L 9 4 / 9 4  142,000 NA NA — N 3,5 

18540-29-9 Chromium - 0.11 J 97 Pg/L 4 1 / 9 4  97 0.043 a ca 100 1 ; FederalMCL Y 1 
7440-48-4 Cobalt 0.075 J 3.5 pg/L 3 2 / 9 4  3.5 1,1 nc NA _ Y 1 
7440-50-8 Copper 0,53 J 80 pg/L 75 / 94 80 150 nc 1,300 Federal MCL N 2 
57-12-5 Cyanide. 1.1 J 11,6 J Pg/L 7 / 9 4  12 73 b nc 200 Federal MCL N 2 

7439-89-6 Iron 46.6 J 8,520 Pg/L 4 4 / 9 4  8,520 2,600 nc NA — Y 1 
7739-92-1 Lead 0.25 J 33 pg/L 8 1 / 9 4  33 15c al 15 Federal MCL Y 1 
7439-95-4 Magnesium 6,960 30,300 pg/L 9 4 / 9 4  30,300 NA NA N 3,5 
7439-96-5 Manganese 3,9 1,660 Pg/L 94 / 94 1,660 88 nc NA — Y 1 
7487-94-7 Mercury 0.048 J 0,11 J Pg/L 5 / 4 7  0,11 1.1d | nc 2 Federal MCL N 2 
7440-02-0 Nickel 0.25 J 18 Pg/L 74 / 78 18 73 e nc NA N 2 
7440-9-7 Potassium 1,390 J 9,450 i pg/L S3 / 94 9,450 NA NA N 3,5 

7782-49-2 Selenium 0.16 J 0.37 J pg/L 17 / 94 0.37 18 nc 50 Federal MCL N 2 
7440-22-4 Silver 0.016 J 0.12 J : Pg/L 8 / 9 4  0.12 18 ! ! nc NA _ N 2 
7440-23-5 Sodium 10,900 59,800 pg/L 94 / 94 59,800 NA i 50,000 NJDEP MCL N 3,5 
7440-62-2 Vanadium 1.3 J 30 , Pg/L 6 6 / 9 4  30 18 nc NA Y 1 
7440-66-6 Zinc 2.5 187 Pg/L 9 4 / 9 4  187 1,100 nc NA -- N 2 

Notes 
1 The relevant screening toxicity values are the USEPA Regional Screening Levels (RSL) for tapwater from May 2011 (USEPA, 2011a), which are based on either a cancer (ca) risk 
of one in a million (i.e., 10"6 cancer risk level) or a non-cancer (nc) hazard quotient (HQ) of 1. Consistent with USEPA, Region.2 guidance, RSLs based on non-cancer effects 
were reduced by a factor of 10 to represent a target HQ of 0.1. Where a cancer risk-based RSL was greater than the resultant non-cancer 0.1 HQ-based RSL, the applicable 
screening toxicity value is the non-cancer based level. 

a = Screening toxicity value is for Chromium VI. 
b = Screening toxicity value is for free cyanide (CN-), 
c = Screening toxicity value is the drinking water action level (al) of 15 pg/L. 
d = Screening toxicity value is for mercuric chloride and other mercury salts, 
e = Screening toxicity value is for nickel soluble salts. 

2 The potential ARAR/TBC value is the lower of the Safe.Drinking Water Act Maximum Contaminant Levels 
(MCL) (40 CFR 141) and the New Jersey Drinking Water Quality Act MCL (NJAC 7:10-16), 
3 2,3,7,8-TCDD Toxic Equivalence (TEQ) represents the sum of dioxln/furan TEQ and PCB congeners TEQ. 
NA = Not Available 

Rationale-Codes: 
1 = Maximum concentration exceeds screening toxicity value 
2 - Maximum concentration does not exceed screening toxicity value 
3 = Chemical is an essential nutrient 
4 = Frequency of detection is less than 5% 
5 = No screening toxicity value available 



APPENDIX D 

ProUCL version 4.1.00 Output Files for Groundwater COPCs 
D1 - 95% UCL Calculations 

D2 - Box Plots 
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ENTIRE AQUIFER

Benzene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 31

Number of Distinct Detected Data 27 Number of Non-Detect Data 230

Percent Non-Detects 88.12%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.135 Minimum Detected -2.002

Maximum Detected 24 Maximum Detected 3.178

Mean of Detected 1.791 Mean of Detected -0.578

SD of Detected 4.893 SD of Detected 1.152

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.35 Shapiro Wilk Test Statistic 0.806

5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.316 Mean -0.74

SD 28.96 SD 1.408

   95% DL/2 (t) UCL 8.275    95%  H-Stat (DL/2) UCL 1.599

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.209

SD in Log Scale 0.75

Mean in Original Scale 0.504

SD in Original Scale 1.738

   95% t UCL 0.681

   95% Percentile Bootstrap UCL 0.689

   95% BCA Bootstrap UCL 0.837

   95% H-UCL 0.433

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.51 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.511

nu star 31.62

A-D Test Statistic 4.953 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

K-S Test Statistic 0.806 Mean 0.486

5% K-S Critical Value 0.166 SD 1.77

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.116

   95% KM (t) UCL 0.677

Assuming Gamma Distribution    95% KM (z) UCL 0.676

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.674

Minimum 1.00E-06    95% KM (bootstrap t) UCL 1.294

Maximum 24    95% KM (BCA) UCL 0.722

Mean 0.868    95% KM (Percentile Bootstrap) UCL 0.682

Median 0.319 95% KM (Chebyshev) UCL 0.991

SD 1.906 97.5% KM (Chebyshev) UCL 1.209

k star 0.147 99% KM (Chebyshev) UCL 1.638

Theta star 5.893

Nu star 76.88 Potential UCLs to Use

AppChi2 57.68    95% KM (BCA) UCL 0.722

   95% Gamma Approximate UCL 1.157

   95% Adjusted Gamma UCL 1.159

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Bromodichloromethane

General Statistics - Data are in µg/L.

Number of Valid Data 260 Number of Detected Data 23

Number of Distinct Detected Data 20 Number of Non-Detect Data 237

Percent Non-Detects 91.15%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 1.7 Maximum Detected 0.531

Mean of Detected 0.539 Mean of Detected -0.808

SD of Detected 0.389 SD of Detected 0.607

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 260

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.961

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.226 Mean -0.758

SD 28.98 SD 1.388

   95% DL/2 (t) UCL 8.193    95%  H-Stat (DL/2) UCL 1.52

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.122

SD in Log Scale 0.419

Mean in Original Scale 0.357

SD in Original Scale 0.175

   95% t UCL 0.375

   95% Percentile Bootstrap UCL 0.375

   95% BCA Bootstrap UCL 0.377

   95% H-UCL 0.372

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.46 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.219

nu star 113.1

A-D Test Statistic 0.73 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 0.36

5% K-S Critical Value 0.183 SD 0.17

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0279

   95% KM (t) UCL 0.406

Assuming Gamma Distribution    95% KM (z) UCL 0.406

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.408

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.41

Maximum 1.7    95% KM (BCA) UCL 0.404

Mean 0.434    95% KM (Percentile Bootstrap) UCL 0.404

Median 0.466 95% KM (Chebyshev) UCL 0.481

SD 0.245 97.5% KM (Chebyshev) UCL 0.534

k star 0.668 99% KM (Chebyshev) UCL 0.637

Theta star 0.649

Nu star 347.4 Potential UCLs to Use

AppChi2 305.2    95% KM (t) UCL 0.406

   95% Gamma Approximate UCL 0.494

   95% Adjusted Gamma UCL 0.494

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Chlorobenzene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 31

Number of Distinct Detected Data 28 Number of Non-Detect Data 230

Percent Non-Detects 88.12%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.21 Minimum Detected -1.561

Maximum Detected 65 Maximum Detected 4.174

Mean of Detected 10.97 Mean of Detected 0.762

SD of Detected 18.36 SD of Detected 1.947

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.847

5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.316 Mean -0.63

SD 29.6 SD 1.558

   95% DL/2 (t) UCL 9.341    95%  H-Stat (DL/2) UCL 2.315

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.796

SD in Log Scale 1.4

Mean in Original Scale 1.87

SD in Original Scale 7.107

   95% t UCL 2.596

   95% Percentile Bootstrap UCL 2.684

   95% BCA Bootstrap UCL 2.884

   95% H-UCL 1.491

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.385 Data do not follow a Discernable Distribution (0.05)

Theta Star 28.48

nu star 23.88

A-D Test Statistic 2.342 Nonparametric Statistics

5% A-D Critical Value 0.831 Kaplan-Meier (KM) Method

K-S Test Statistic 0.831 Mean 1.68

5% K-S Critical Value 0.169 SD 7.205

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.46

   95% KM (t) UCL 2.44

Assuming Gamma Distribution    95% KM (z) UCL 2.437

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.429

Minimum 1.00E-06    95% KM (bootstrap t) UCL 2.776

Maximum 65    95% KM (BCA) UCL 2.463

Mean 3.533    95% KM (Percentile Bootstrap) UCL 2.419

Median 1.00E-06 95% KM (Chebyshev) UCL 3.687

SD 7.833 97.5% KM (Chebyshev) UCL 4.555

k star 0.103 99% KM (Chebyshev) UCL 6.261

Theta star 34.27

Nu star 53.81 Potential UCLs to Use

AppChi2 37.96    95% KM (Chebyshev) UCL 3.687

   95% Gamma Approximate UCL 5.009

   95% Adjusted Gamma UCL 5.019

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Chloroform

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 97

Number of Distinct Detected Data 62 Number of Non-Detect Data 164

Percent Non-Detects 62.84%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.24 Minimum Detected -1.427

Maximum Detected 150 Maximum Detected 5.011

Mean of Detected 3.25 Mean of Detected 0.123

SD of Detected 15.26 SD of Detected 1.009

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.422 Lilliefors Test Statistic 0.107

5% Lilliefors Critical Value 0.09 5% Lilliefors Critical Value 0.09

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.035 Mean -0.328

SD 30.12 SD 1.453

   95% DL/2 (t) UCL 9.113    95%  H-Stat (DL/2) UCL 2.602

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.646

SD in Log Scale 1.025

Mean in Original Scale 1.47

SD in Original Scale 9.377

   95% t UCL 2.428

   95% Percentile Bootstrap UCL 2.596

   95% BCA Bootstrap UCL 3.682

   95% H-UCL 1.016

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.576 Data do not follow a Discernable Distribution (0.05)

Theta Star 5.641

nu star 111.8

A-D Test Statistic 11.2 Nonparametric Statistics

5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method

K-S Test Statistic 0.81 Mean 1.522

5% K-S Critical Value 0.0955 SD 9.452

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.594

   95% KM (t) UCL 2.503

Assuming Gamma Distribution    95% KM (z) UCL 2.499

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.5

Minimum 1.00E-06    95% KM (bootstrap t) UCL 6.553

Maximum 150    95% KM (BCA) UCL 2.777

Mean 1.422    95% KM (Percentile Bootstrap) UCL 2.681

Median 0.0979 95% KM (Chebyshev) UCL 4.112

SD 9.408 97.5% KM (Chebyshev) UCL 5.234

k star 0.114 99% KM (Chebyshev) UCL 7.436

Theta star 12.47

Nu star 59.51 Potential UCLs to Use

AppChi2 42.77    95% KM (BCA) UCL 2.777

   95% Gamma Approximate UCL 1.979

   95% Adjusted Gamma UCL 1.982

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Dibromochloromethane

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 18

Number of Distinct Detected Data 15 Number of Non-Detect Data 243

Percent Non-Detects 93.10%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.21 Minimum Detected -1.561

Maximum Detected 1.2 Maximum Detected 0.182

Mean of Detected 0.407 Mean of Detected -1.003

SD of Detected 0.231 SD of Detected 0.434

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.908

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.192 Mean -0.785

SD 28.93 SD 1.383

   95% DL/2 (t) UCL 8.148    95%  H-Stat (DL/2) UCL 1.467

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.197

SD in Log Scale 0.293

Mean in Original Scale 0.316

SD in Original Scale 0.103

   95% t UCL 0.326

   95% Percentile Bootstrap UCL 0.326

   95% BCA Bootstrap UCL 0.328

   95% H-UCL 0.325

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.193 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.097

nu star 150.9

A-D Test Statistic 0.761 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

K-S Test Statistic 0.743 Mean 0.312

5% K-S Critical Value 0.204 SD 0.0943

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0187

   95% KM (t) UCL 0.343

Assuming Gamma Distribution    95% KM (z) UCL 0.343

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.344

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.351

Maximum 1.2    95% KM (BCA) UCL 0.344

Mean 0.355    95% KM (Percentile Bootstrap) UCL 0.343

Median 0.385 95% KM (Chebyshev) UCL 0.393

SD 0.15 97.5% KM (Chebyshev) UCL 0.429

k star 1.313 99% KM (Chebyshev) UCL 0.498

Theta star 0.271

Nu star 685.5 Potential UCLs to Use

AppChi2 625.8    95% KM (t) UCL 0.343

   95% Gamma Approximate UCL 0.389

   95% Adjusted Gamma UCL 0.389

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,2-Dichlorobenzene

General Statistics - Data are in µg/L.

Number of Valid Data 258 Number of Detected Data 25

Number of Distinct Detected Data 23 Number of Non-Detect Data 233

Percent Non-Detects 90.31%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.15 Minimum Detected -1.897

Maximum Detected 56 Maximum Detected 4.025

Mean of Detected 6.82 Mean of Detected 0.51

SD of Detected 12.63 SD of Detected 1.741

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 258

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.588 Shapiro Wilk Test Statistic 0.937

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.778 Mean -0.671

SD 29.32 SD 1.494

   95% DL/2 (t) UCL 8.791    95%  H-Stat (DL/2) UCL 1.985

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.574

SD in Log Scale 1.456

Mean in Original Scale 0.94

SD in Original Scale 4.326

   95% t UCL 1.384

   95% Percentile Bootstrap UCL 1.418

   95% BCA Bootstrap UCL 1.579

   95% H-UCL 0.753

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.429 Data appear Lognormal at 5% Significance Level

Theta Star 15.91

nu star 21.44

A-D Test Statistic 1.352 Nonparametric Statistics

5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method

K-S Test Statistic 0.817 Mean 0.906

5% K-S Critical Value 0.186 SD 4.387

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.285

   95% KM (t) UCL 1.376

Assuming Gamma Distribution    95% KM (z) UCL 1.374

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.368

Minimum 1.00E-06    95% KM (bootstrap t) UCL 1.903

Maximum 56    95% KM (BCA) UCL 1.479

Mean 1.733    95% KM (Percentile Bootstrap) UCL 1.427

Median 1.00E-06 95% KM (Chebyshev) UCL 2.146

SD 4.65 97.5% KM (Chebyshev) UCL 2.683

k star 0.0994 99% KM (Chebyshev) UCL 3.737

Theta star 17.44

Nu star 51.27 Potential UCLs to Use

AppChi2 35.82    95% KM (Chebyshev) UCL 2.146

   95% Gamma Approximate UCL 2.48

   95% Adjusted Gamma UCL 2.485

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,3-Dichlorobenzene

General Statistics - Data are in µg/L.

Number of Valid Data 258 Number of Detected Data 32

Number of Distinct Detected Data 30 Number of Non-Detect Data 226

Percent Non-Detects 87.60%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.015 Minimum Detected -4.2

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 10.81 Mean of Detected 0.544

SD of Detected 23.67 SD of Detected 2.105

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 258

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.51 Shapiro Wilk Test Statistic 0.959

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.312 Mean -0.657

SD 30.21 SD 1.556

   95% DL/2 (t) UCL 9.418    95%  H-Stat (DL/2) UCL 2.245

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.33

SD in Log Scale 1.648

Mean in Original Scale 1.723

SD in Original Scale 8.921

   95% t UCL 2.64

   95% Percentile Bootstrap UCL 2.706

   95% BCA Bootstrap UCL 3.203

   95% H-UCL 1.362

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.351 Data appear Lognormal at 5% Significance Level

Theta Star 30.82

nu star 22.44

A-D Test Statistic 1.468 Nonparametric Statistics

5% A-D Critical Value 0.841 Kaplan-Meier (KM) Method

K-S Test Statistic 0.841 Mean 1.613

5% K-S Critical Value 0.167 SD 9.015

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.578

   95% KM (t) UCL 2.566

Assuming Gamma Distribution    95% KM (z) UCL 2.563

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.554

Minimum 1.00E-06    95% KM (bootstrap t) UCL 3.773

Maximum 120    95% KM (BCA) UCL 2.703

Mean 3.205    95% KM (Percentile Bootstrap) UCL 2.611

Median 1.00E-06 95% KM (Chebyshev) UCL 4.131

SD 9.407 97.5% KM (Chebyshev) UCL 5.22

k star 0.0977 99% KM (Chebyshev) UCL 7.361

Theta star 32.81

Nu star 50.4 Potential UCLs to Use

AppChi2 35.1  97.5% KM (Chebyshev) UCL 5.22

   95% Gamma Approximate UCL 4.602

   95% Adjusted Gamma UCL 4.611

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,4-Dichlorobenzene

General Statistics - Data are in µg/L.

Number of Valid Data 258 Number of Detected Data 34

Number of Distinct Detected Data 28 Number of Non-Detect Data 224

Percent Non-Detects 86.82%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.25 Minimum Detected -1.386

Maximum Detected 110 Maximum Detected 4.7

Mean of Detected 14.46 Mean of Detected 1.132

SD of Detected 23.39 SD of Detected 1.914

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 258

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.659 Shapiro Wilk Test Statistic 0.875

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.876 Mean -0.565

SD 30.35 SD 1.609

   95% DL/2 (t) UCL 9.995    95%  H-Stat (DL/2) UCL 2.716

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.317

SD in Log Scale 1.768

Mean in Original Scale 2.253

SD in Original Scale 9.651

   95% t UCL 3.245

   95% Percentile Bootstrap UCL 3.304

   95% BCA Bootstrap UCL 3.751

   95% H-UCL 1.752

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.406 Data do not follow a Discernable Distribution (0.05)

Theta Star 35.64

nu star 27.6

A-D Test Statistic 2.347 Nonparametric Statistics

5% A-D Critical Value 0.829 Kaplan-Meier (KM) Method

K-S Test Statistic 0.829 Mean 2.279

5% K-S Critical Value 0.161 SD 9.754

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.625

   95% KM (t) UCL 3.312

Assuming Gamma Distribution    95% KM (z) UCL 3.308

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.299

Minimum 1.00E-06    95% KM (bootstrap t) UCL 3.878

Maximum 110    95% KM (BCA) UCL 3.289

Mean 3.155    95% KM (Percentile Bootstrap) UCL 3.286

Median 1.00E-06 95% KM (Chebyshev) UCL 5.005

SD 9.942 97.5% KM (Chebyshev) UCL 6.185

k star 0.085 99% KM (Chebyshev) UCL 8.502

Theta star 37.13

Nu star 43.84 Potential UCLs to Use

AppChi2 29.66    95% KM (Chebyshev) UCL 5.005

   95% Gamma Approximate UCL 4.663

   95% Adjusted Gamma UCL 4.674

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,1-Dichloroethane

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 67

Number of Distinct Detected Data 50 Number of Non-Detect Data 194

Percent Non-Detects 74.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.105 Minimum Detected -2.254

Maximum Detected 25.5 Maximum Detected 3.239

Mean of Detected 1.142 Mean of Detected -0.632

SD of Detected 3.301 SD of Detected 0.974

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.415 Lilliefors Test Statistic 0.112

5% Lilliefors Critical Value 0.108 5% Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.409 Mean -0.62

SD 28.94 SD 1.431

   95% DL/2 (t) UCL 8.367    95%  H-Stat (DL/2) UCL 1.873

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.217

SD in Log Scale 0.814

Mean in Original Scale 0.509

SD in Original Scale 1.71

   95% t UCL 0.684

   95% Percentile Bootstrap UCL 0.703

   95% BCA Bootstrap UCL 0.83

   95% H-UCL 0.456

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.753 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.516

nu star 101

A-D Test Statistic 5.562 Nonparametric Statistics

5% A-D Critical Value 0.791 Kaplan-Meier (KM) Method

K-S Test Statistic 0.791 Mean 0.512

5% K-S Critical Value 0.113 SD 1.748

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.113

   95% KM (t) UCL 0.699

Assuming Gamma Distribution    95% KM (z) UCL 0.698

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.698

Minimum 1.00E-06    95% KM (bootstrap t) UCL 1.212

Maximum 25.5    95% KM (BCA) UCL 0.732

Mean 0.635    95% KM (Percentile Bootstrap) UCL 0.721

Median 0.375 95% KM (Chebyshev) UCL 1.004

SD 1.748 97.5% KM (Chebyshev) UCL 1.217

k star 0.183 99% KM (Chebyshev) UCL 1.636

Theta star 3.481

Nu star 95.28 Potential UCLs to Use

AppChi2 73.77    95% KM (t) UCL 0.699

   95% Gamma Approximate UCL 0.821    95% KM (% Bootstrap) UCL 0.721

   95% Adjusted Gamma UCL 0.822

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,2-Dichloroethane

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 27

Number of Distinct Detected Data 23 Number of Non-Detect Data 234

Percent Non-Detects 89.66%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Maximum Detected 15 Maximum Detected 2.708

Mean of Detected 1.241 Mean of Detected -0.668

SD of Detected 3.08 SD of Detected 0.968

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.342 Shapiro Wilk Test Statistic 0.69

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.235 Mean -0.764

SD 28.94 SD 1.388

   95% DL/2 (t) UCL 8.191    95%  H-Stat (DL/2) UCL 1.511

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.124

SD in Log Scale 0.578

Mean in Original Scale 0.438

SD in Original Scale 1.023

   95% t UCL 0.543

   95% Percentile Bootstrap UCL 0.553

   95% BCA Bootstrap UCL 0.634

   95% H-UCL 0.41

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.634 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.957

nu star 34.25

A-D Test Statistic 5.26 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 0.435

5% K-S Critical Value 0.176 SD 1.046

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0724

   95% KM (t) UCL 0.555

Assuming Gamma Distribution    95% KM (z) UCL 0.554

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.554

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.727

Maximum 15    95% KM (BCA) UCL 0.571

Mean 0.702    95% KM (Percentile Bootstrap) UCL 0.568

Median 0.465 95% KM (Chebyshev) UCL 0.751

SD 1.176 97.5% KM (Chebyshev) UCL 0.887

k star 0.192 99% KM (Chebyshev) UCL 1.155

Theta star 3.66

Nu star 100.1 Potential UCLs to Use

AppChi2 77.99    95% KM (t) UCL 0.555

   95% Gamma Approximate UCL 0.9    95% KM (% Bootstrap) UCL 0.568

   95% Adjusted Gamma UCL 0.901

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,1-Dichloroethene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 92

Number of Distinct Detected Data 59 Number of Non-Detect Data 169

Percent Non-Detects 64.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Maximum Detected 280 Maximum Detected 5.635

Mean of Detected 8.479 Mean of Detected 0.937

SD of Detected 31.79 SD of Detected 1.182

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.405 Lilliefors Test Statistic 0.117

5% Lilliefors Critical Value 0.0924 5% Lilliefors Critical Value 0.0924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.002 Mean -0.04

SD 34.33 SD 1.641

   95% DL/2 (t) UCL 11.51    95%  H-Stat (DL/2) UCL 4.873

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.639

SD in Log Scale 1.639

Mean in Original Scale 3.237

SD in Original Scale 19.2

   95% t UCL 5.199

   95% Percentile Bootstrap UCL 5.394

   95% BCA Bootstrap UCL 6.825

   95% H-UCL 2.667

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.515 Data do not follow a Discernable Distribution (0.05)

Theta Star 16.45

nu star 94.82

A-D Test Statistic 10.3 Nonparametric Statistics

5% A-D Critical Value 0.816 Kaplan-Meier (KM) Method

K-S Test Statistic 0.816 Mean 3.372

5% K-S Critical Value 0.0984 SD 19.29

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.21

   95% KM (t) UCL 5.368

Assuming Gamma Distribution    95% KM (z) UCL 5.361

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.361

Minimum 1.00E-06    95% KM (bootstrap t) UCL 10.18

Maximum 280    95% KM (BCA) UCL 5.716

Mean 3.161    95% KM (Percentile Bootstrap) UCL 5.515

Median 1.00E-06 95% KM (Chebyshev) UCL 8.644

SD 19.25 97.5% KM (Chebyshev) UCL 10.93

k star 0.0902 99% KM (Chebyshev) UCL 15.41

Theta star 35.04

Nu star 47.08 Potential UCLs to Use

AppChi2 32.33    95% KM (BCA) UCL 5.716

   95% Gamma Approximate UCL 4.602

   95% Adjusted Gamma UCL 4.611

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

cis-1,2-Dichloroethene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 224

Number of Distinct Detected Data 156 Number of Non-Detect Data 37

Percent Non-Detects 14.18%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.25 Minimum Detected -1.386

Maximum Detected 390000 Maximum Detected 12.87

Mean of Detected 4407 Mean of Detected 3.834

SD of Detected 28872 SD of Detected 2.987

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.452 Lilliefors Test Statistic 0.0648

5% Lilliefors Critical Value 0.0592 5% Lilliefors Critical Value 0.0592

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3782 Mean 3.094

SD 26783 SD 3.314

   95% DL/2 (t) UCL 6519    95%  H-Stat (DL/2) UCL 13952

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.991

SD in Log Scale 3.504

Mean in Original Scale 3782

SD in Original Scale 26783

   95% t UCL 6519

   95% Percentile Bootstrap UCL 6827

   95% BCA Bootstrap UCL 8563

   95% H-UCL 26808

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.167 Data do not follow a Discernable Distribution (0.05)

Theta Star 26404

nu star 74.77

A-D Test Statistic 25.27 Nonparametric Statistics

5% A-D Critical Value 0.985 Kaplan-Meier (KM) Method

K-S Test Statistic 0.985 Mean 3782

5% K-S Critical Value 0.0691 SD 26732

Data not Gamma Distributed at 5% Significance Level SE of Mean 1658

   95% KM (t) UCL 6520

Assuming Gamma Distribution    95% KM (z) UCL 6510

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6519

Minimum 1.00E-06    95% KM (bootstrap t) UCL 11078

Maximum 390000    95% KM (BCA) UCL 7039

Mean 3782    95% KM (Percentile Bootstrap) UCL 6825

Median 26 95% KM (Chebyshev) UCL 11011

SD 26783 97.5% KM (Chebyshev) UCL 14139

k star 0.117 99% KM (Chebyshev) UCL 20283

Theta star 32421

Nu star 60.9 Potential UCLs to Use

AppChi2 43.95  97.5% KM (Chebyshev) UCL 14139

   95% Gamma Approximate UCL 5241

   95% Adjusted Gamma UCL 5250

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

trans-1,2-Dichloroethene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 84

Number of Distinct Detected Data 74 Number of Non-Detect Data 177

Percent Non-Detects 67.82%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 1300 Maximum Detected 7.17

Mean of Detected 52.01 Mean of Detected 1.074

SD of Detected 195.6 SD of Detected 2.13

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 257

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.47%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.431 Lilliefors Test Statistic 0.134

5% Lilliefors Critical Value 0.0967 5% Lilliefors Critical Value 0.0967

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.31 Mean -0.247

SD 114.3 SD 1.829

   95% DL/2 (t) UCL 30.99    95%  H-Stat (DL/2) UCL 5.806

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.922

SD in Log Scale 2.22

Mean in Original Scale 16.98

SD in Original Scale 113.1

   95% t UCL 28.54

   95% Percentile Bootstrap UCL 29.03

   95% BCA Bootstrap UCL 34.48

   95% H-UCL 7.425

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.246 Data do not follow a Discernable Distribution (0.05)

Theta Star 211.1

nu star 41.4

A-D Test Statistic 10.2 Nonparametric Statistics

5% A-D Critical Value 0.89 Kaplan-Meier (KM) Method

K-S Test Statistic 0.89 Mean 17.04

5% K-S Critical Value 0.107 SD 112.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.031

   95% KM (t) UCL 28.64

Assuming Gamma Distribution    95% KM (z) UCL 28.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 28.6

Minimum 1.00E-06    95% KM (bootstrap t) UCL 41.1

Maximum 1300    95% KM (BCA) UCL 29.71

Mean 16.92    95% KM (Percentile Bootstrap) UCL 28.76

Median 1.00E-06 95% KM (Chebyshev) UCL 47.68

SD 113.1 97.5% KM (Chebyshev) UCL 60.95

k star 0.0737 99% KM (Chebyshev) UCL 87

Theta star 229.6

Nu star 38.48 Potential UCLs to Use

AppChi2 25.27  97.5% KM (Chebyshev) UCL 60.95

   95% Gamma Approximate UCL 25.77

   95% Adjusted Gamma UCL 25.83

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Methyl tert-butyl ether

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 111

Number of Distinct Detected Data 85 Number of Non-Detect Data 150

Percent Non-Detects 57.47%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 330 Maximum Detected 5.799

Mean of Detected 10.14 Mean of Detected 0.445

SD of Detected 43.77 SD of Detected 1.633

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.409 Lilliefors Test Statistic 0.136

5% Lilliefors Critical Value 0.0841 5% Lilliefors Critical Value 0.0841

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.333 Mean -0.085

SD 40.38 SD 1.731

   95% DL/2 (t) UCL 13.46    95%  H-Stat (DL/2) UCL 5.564

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.519

SD in Log Scale 1.573

Mean in Original Scale 4.577

SD in Original Scale 28.87

   95% t UCL 7.528

   95% Percentile Bootstrap UCL 7.918

   95% BCA Bootstrap UCL 9.442

   95% H-UCL 2.657

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.354 Data do not follow a Discernable Distribution (0.05)

Theta Star 28.6

nu star 78.68

A-D Test Statistic 10.33 Nonparametric Statistics

5% A-D Critical Value 0.854 Kaplan-Meier (KM) Method

K-S Test Statistic 0.854 Mean 4.656

5% K-S Critical Value 0.0933 SD 29

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.815

   95% KM (t) UCL 7.651

Assuming Gamma Distribution    95% KM (z) UCL 7.641

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.644

Minimum 1.00E-06    95% KM (bootstrap t) UCL 19.5

Maximum 330    95% KM (BCA) UCL 8.139

Mean 4.647    95% KM (Percentile Bootstrap) UCL 8.087

Median 1.00E-06 95% KM (Chebyshev) UCL 12.57

SD 28.91 97.5% KM (Chebyshev) UCL 15.99

k star 0.0993 99% KM (Chebyshev) UCL 22.71

Theta star 46.79

Nu star 51.85 Potential UCLs to Use

AppChi2 36.31    95% KM (Chebyshev) UCL 12.57

   95% Gamma Approximate UCL 6.636

   95% Adjusted Gamma UCL 6.649

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Methylene chloride

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non-Detect Data 240

Percent Non-Detects 91.95%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.23 Minimum Detected -1.47

Maximum Detected 7 Maximum Detected 1.946

Mean of Detected 1.238 Mean of Detected -0.292

SD of Detected 1.582 SD of Detected 0.956

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.646 Shapiro Wilk Test Statistic 0.913

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.241 Mean -0.726

SD 28.92 SD 1.397

   95% DL/2 (t) UCL 8.197    95%  H-Stat (DL/2) UCL 1.593

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.001

SD in Log Scale 0.648

Mean in Original Scale 0.47

SD in Original Scale 0.538

   95% t UCL 0.525

   95% Percentile Bootstrap UCL 0.527

   95% BCA Bootstrap UCL 0.55

   95% H-UCL 0.489

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.997 Data appear Lognormal at 5% Significance Level

Theta Star 1.241

nu star 41.89

A-D Test Statistic 1.171 Nonparametric Statistics

5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

K-S Test Statistic 0.767 Mean 0.433

5% K-S Critical Value 0.194 SD 0.536

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0428

   95% KM (t) UCL 0.504

Assuming Gamma Distribution    95% KM (z) UCL 0.503

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.504

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.536

Maximum 7    95% KM (BCA) UCL 0.505

Mean 0.703    95% KM (Percentile Bootstrap) UCL 0.506

Median 0.606 95% KM (Chebyshev) UCL 0.619

SD 0.72 97.5% KM (Chebyshev) UCL 0.7

k star 0.239 99% KM (Chebyshev) UCL 0.858

Theta star 2.936

Nu star 125 Potential UCLs to Use

AppChi2 100.2    95% KM (t) UCL 0.504

   95% Gamma Approximate UCL 0.877    95% KM (% Bootstrap) UCL 0.506

   95% Adjusted Gamma UCL 0.878

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Tetrachloroethene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 112

Number of Distinct Detected Data 86 Number of Non-Detect Data 149

Percent Non-Detects 57.09%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.12 Minimum Detected -2.12

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 20.4 Mean of Detected 0.428

SD of Detected 151.7 SD of Detected 1.551

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 260

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.447 Lilliefors Test Statistic 0.131

5% Lilliefors Critical Value 0.0837 5% Lilliefors Critical Value 0.0837

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.55 Mean -0.166

SD 103.4 SD 1.669

   95% DL/2 (t) UCL 24.11    95%  H-Stat (DL/2) UCL 4.542

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.618

SD in Log Scale 1.574

Mean in Original Scale 8.972

SD in Original Scale 99.62

   95% t UCL 19.15

   95% Percentile Bootstrap UCL 21.02

   95% BCA Bootstrap UCL 27.89

   95% H-UCL 2.415

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.27 Data do not follow a Discernable Distribution (0.05)

Theta Star 75.64

nu star 60.4

A-D Test Statistic 19.72 Nonparametric Statistics

5% A-D Critical Value 0.881 Kaplan-Meier (KM) Method

K-S Test Statistic 0.881 Mean 9.055

5% K-S Critical Value 0.0943 SD 99.44

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.184

   95% KM (t) UCL 19.26

Assuming Gamma Distribution    95% KM (z) UCL 19.23

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.24

Minimum 1.00E-06    95% KM (bootstrap t) UCL 85.98

Maximum 1600    95% KM (BCA) UCL 21.14

Mean 9.132    95% KM (Percentile Bootstrap) UCL 21.32

Median 1.00E-06 95% KM (Chebyshev) UCL 36.01

SD 99.65 97.5% KM (Chebyshev) UCL 47.67

k star 0.0882 99% KM (Chebyshev) UCL 70.59

Theta star 103.5

Nu star 46.05 Potential UCLs to Use

AppChi2 31.48    95% KM (Chebyshev) UCL 36.01

   95% Gamma Approximate UCL 13.36

   95% Adjusted Gamma UCL 13.39

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,2,3-Trichlorobenzene

General Statistics - Data are in µg/L.

Number of Valid Data 258 Number of Detected Data 36

Number of Distinct Detected Data 32 Number of Non-Detect Data 222

Percent Non-Detects 86.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.12 Minimum Detected -2.12

Maximum Detected 280 Maximum Detected 5.635

Mean of Detected 19.25 Mean of Detected 1.013

SD of Detected 50.35 SD of Detected 1.914

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 258

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.429 Shapiro Wilk Test Statistic 0.928

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.654 Mean -0.562

SD 34.77 SD 1.606

   95% DL/2 (t) UCL 11.23    95%  H-Stat (DL/2) UCL 2.71

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.207

SD in Log Scale 2.201

Mean in Original Scale 2.856

SD in Original Scale 19.73

   95% t UCL 4.883

   95% Percentile Bootstrap UCL 5.055

   95% BCA Bootstrap UCL 6.391

   95% H-UCL 1.962

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.336 Data do not follow a Discernable Distribution (0.05)

Theta Star 57.28

nu star 24.2

A-D Test Statistic 3.064 Nonparametric Statistics

5% A-D Critical Value 0.846 Kaplan-Meier (KM) Method

K-S Test Statistic 0.846 Mean 2.955

5% K-S Critical Value 0.158 SD 19.83

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.262

   95% KM (t) UCL 5.038

Assuming Gamma Distribution    95% KM (z) UCL 5.03

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.013

Minimum 1.00E-06    95% KM (bootstrap t) UCL 7.974

Maximum 280    95% KM (BCA) UCL 5.313

Mean 3.129    95% KM (Percentile Bootstrap) UCL 5.309

Median 1.00E-06 95% KM (Chebyshev) UCL 8.455

SD 19.77 97.5% KM (Chebyshev) UCL 10.83

k star 0.0736 99% KM (Chebyshev) UCL 15.51

Theta star 42.54

Nu star 37.96 Potential UCLs to Use

AppChi2 24.85    95% KM (Chebyshev) UCL 8.455

   95% Gamma Approximate UCL 4.779

   95% Adjusted Gamma UCL 4.791

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

1,2,4-Trichlorobenzene

General Statistics - Data are in µg/L.

Number of Valid Data 258 Number of Detected Data 44

Number of Distinct Detected Data 36 Number of Non-Detect Data 214

Percent Non-Detects 82.95%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 88.77 Mean of Detected 2.116

SD of Detected 253.4 SD of Detected 2.329

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 257

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.61%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.387 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 18.49 Mean -0.401

SD 111 SD 1.862

   95% DL/2 (t) UCL 29.89    95%  H-Stat (DL/2) UCL 5.344

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.639

SD in Log Scale 2.751

Mean in Original Scale 15.47

SD in Original Scale 108.9

   95% t UCL 26.66

   95% Percentile Bootstrap UCL 27.59

   95% BCA Bootstrap UCL 38.91

   95% H-UCL 16.93

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.287 Data appear Lognormal at 5% Significance Level

Theta Star 308.8

nu star 25.3

A-D Test Statistic 2.611 Nonparametric Statistics

5% A-D Critical Value 0.864 Kaplan-Meier (KM) Method

K-S Test Statistic 0.864 Mean 15.53

5% K-S Critical Value 0.145 SD 108.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.854

   95% KM (t) UCL 26.85

Assuming Gamma Distribution    95% KM (z) UCL 26.81

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 26.74

Minimum 1.00E-06    95% KM (bootstrap t) UCL 44.51

Maximum 1600    95% KM (BCA) UCL 28.11

Mean 15.64    95% KM (Percentile Bootstrap) UCL 28.04

Median 1.00E-06 95% KM (Chebyshev) UCL 45.41

SD 108.9 97.5% KM (Chebyshev) UCL 58.34

k star 0.0661 99% KM (Chebyshev) UCL 83.73

Theta star 236.5

Nu star 34.13 Potential UCLs to Use

AppChi2 21.77  97.5% KM (Chebyshev) UCL 58.34

   95% Gamma Approximate UCL 24.52

   95% Adjusted Gamma UCL 24.59

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

18 of 41



ENTIRE AQUIFER

1,1,2-Trichloroethane

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 26

Number of Distinct Detected Data 26 Number of Non-Detect Data 235

Percent Non-Detects 90.04%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.265 Minimum Detected -1.328

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 10.37 Mean of Detected 0.618

SD of Detected 26.74 SD of Detected 1.635

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.426 Shapiro Wilk Test Statistic 0.864

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.117 Mean -0.649

SD 30.09 SD 1.498

   95% DL/2 (t) UCL 9.192    95%  H-Stat (DL/2) UCL 2.039

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.047

SD in Log Scale 1.23

Mean in Original Scale 1.444

SD in Original Scale 8.818

   95% t UCL 2.345

   95% Percentile Bootstrap UCL 2.504

   95% BCA Bootstrap UCL 3.055

   95% H-UCL 0.893

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.366 Data do not follow a Discernable Distribution (0.05)

Theta Star 28.33

nu star 19.03

A-D Test Statistic 3.182 Nonparametric Statistics

5% A-D Critical Value 0.833 Kaplan-Meier (KM) Method

K-S Test Statistic 0.833 Mean 1.444

5% K-S Critical Value 0.184 SD 8.889

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.568

   95% KM (t) UCL 2.382

Assuming Gamma Distribution    95% KM (z) UCL 2.378

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.366

Minimum 1.00E-06    95% KM (bootstrap t) UCL 5.641

Maximum 120    95% KM (BCA) UCL 2.534

Mean 2.496    95% KM (Percentile Bootstrap) UCL 2.477

Median 1.00E-06 95% KM (Chebyshev) UCL 3.92

SD 9.185 97.5% KM (Chebyshev) UCL 4.991

k star 0.0926 99% KM (Chebyshev) UCL 7.095

Theta star 26.95

Nu star 48.35 Potential UCLs to Use

AppChi2 33.39    95% KM (Chebyshev) UCL 3.92

   95% Gamma Approximate UCL 3.615

   95% Adjusted Gamma UCL 3.623

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Trichloroethene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 237

Number of Distinct Detected Data 157 Number of Non-Detect Data 24

Percent Non-Detects 9.20%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.28 Minimum Detected -1.273

Maximum Detected 170000 Maximum Detected 12.04

Mean of Detected 2444 Mean of Detected 4.265

SD of Detected 13070 SD of Detected 2.802

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.426 Lilliefors Test Statistic 0.0472

5% Lilliefors Critical Value 0.0576 5% Lilliefors Critical Value 0.0576

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2219 Mean 3.745

SD 12472 SD 3.131

   95% DL/2 (t) UCL 3494    95%  H-Stat (DL/2) UCL 13510

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1082 Mean in Log Scale 3.711

SD 13310 SD in Log Scale 3.21

   95% MLE (t) UCL 2442 Mean in Original Scale 2219

   95% MLE (Tiku) UCL 2336 SD in Original Scale 12472

   95% t UCL 3494

   95% Percentile Bootstrap UCL 3642

   95% BCA Bootstrap UCL 4366

   95% H UCL 17417

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.207 Data appear Lognormal at 5% Significance Level

Theta Star 11797

nu star 98.2

A-D Test Statistic 17.46 Nonparametric Statistics

5% A-D Critical Value 0.912 Kaplan-Meier (KM) Method

K-S Test Statistic 0.912 Mean 2219

5% K-S Critical Value 0.0657 SD 12448

Data not Gamma Distributed at 5% Significance Level SE of Mean 772.2

   95% KM (t) UCL 3494

Assuming Gamma Distribution    95% KM (z) UCL 3489

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3494

Minimum 1.00E-06    95% KM (bootstrap t) UCL 5289

Maximum 170000    95% KM (BCA) UCL 3679

Mean 2219    95% KM (Percentile Bootstrap) UCL 3612

Median 40 95% KM (Chebyshev) UCL 5585

SD 12472 97.5% KM (Chebyshev) UCL 7041

k star 0.151 99% KM (Chebyshev) UCL 9902

Theta star 14661

Nu star 79.01 Potential UCLs to Use

AppChi2 59.54  97.5% KM (Chebyshev) UCL 7041

   95% Gamma Approximate UCL 2945

   95% Adjusted Gamma UCL 2950

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Vinyl chloride

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 64

Number of Distinct Detected Data 57 Number of Non-Detect Data 197

Percent Non-Detects 75.48%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.36 Minimum Detected -1.022

Maximum Detected 860 Maximum Detected 6.757

Mean of Detected 74.11 Mean of Detected 2.311

SD of Detected 168.9 SD of Detected 2.133

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 500 Maximum Non-Detect 6.215

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 257

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.47%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.331 Lilliefors Test Statistic 0.142

5% Lilliefors Critical Value 0.111 5% Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20.89 Mean -0.093

SD 90.54 SD 2.044

   95% DL/2 (t) UCL 30.14    95%  H-Stat (DL/2) UCL 10.99

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.04

SD in Log Scale 3.443

Mean in Original Scale 18.31

SD in Original Scale 89.05

   95% t UCL 27.41

   95% Percentile Bootstrap UCL 28.09

   95% BCA Bootstrap UCL 31.42

   95% H-UCL 136.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.333 Data do not follow a Discernable Distribution (0.05)

Theta Star 222.2

nu star 42.68

A-D Test Statistic 3.144 Nonparametric Statistics

5% A-D Critical Value 0.855 Kaplan-Meier (KM) Method

K-S Test Statistic 0.855 Mean 18.57

5% K-S Critical Value 0.12 SD 88.88

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.549

   95% KM (t) UCL 27.73

Assuming Gamma Distribution    95% KM (z) UCL 27.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.68

Minimum 1.00E-06    95% KM (bootstrap t) UCL 31.92

Maximum 860    95% KM (BCA) UCL 28.84

Mean 18.17    95% KM (Percentile Bootstrap) UCL 27.96

Median 1.00E-06 95% KM (Chebyshev) UCL 42.76

SD 89.08 97.5% KM (Chebyshev) UCL 53.23

k star 0.0685 99% KM (Chebyshev) UCL 73.78

Theta star 265.4

Nu star 35.74 Potential UCLs to Use

AppChi2 23.06  97.5% KM (Chebyshev) UCL 53.23

   95% Gamma Approximate UCL 28.16

   95% Adjusted Gamma UCL 28.23

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Bis(2-ethylhexyl)phthalate

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 29

Number of Distinct Detected Data 26 Number of Non-Detect Data 233

Percent Non-Detects 88.93%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 220 Maximum Detected 5.394

Mean of Detected 13.81 Mean of Detected 1.535

SD of Detected 40.81 SD of Detected 1.101

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5.6 Maximum Non-Detect 1.723

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 255

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.311 Shapiro Wilk Test Statistic 0.811

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.756 Mean 0.986

SD 13.83 SD 0.41

   95% DL/2 (t) UCL 5.166    95%  H-Stat (DL/2) UCL 3.048

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.117

SD in Log Scale 0.742

Mean in Original Scale 4.712

SD in Original Scale 13.92

   95% t UCL 6.132

   95% Percentile Bootstrap UCL 6.3

   95% BCA Bootstrap UCL 7.438

   95% H-UCL 4.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.535 Data do not follow a Discernable Distribution (0.05)

Theta Star 25.83

nu star 31.01

A-D Test Statistic 4.539 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 4.186

5% K-S Critical Value 0.171 SD 13.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.892

   95% KM (t) UCL 5.659

Assuming Gamma Distribution    95% KM (z) UCL 5.654

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.641

Minimum 1.00E-06    95% KM (bootstrap t) UCL 8.548

Maximum 220    95% KM (BCA) UCL 5.731

Mean 9.005    95% KM (Percentile Bootstrap) UCL 5.801

Median 3.858 95% KM (Chebyshev) UCL 8.076

SD 16.31 97.5% KM (Chebyshev) UCL 9.76

k star 0.142 99% KM (Chebyshev) UCL 13.07

Theta star 63.45

Nu star 74.36 Potential UCLs to Use

AppChi2 55.5    95% KM (BCA) UCL 5.731

   95% Gamma Approximate UCL 12.06

   95% Adjusted Gamma UCL 12.08

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Dibenzo(a,h)anthracene

General Statistics - Data are in µg/L.

Number of Valid Data 260 Number of Detected Data 31

Number of Distinct Detected Data 18 Number of Non-Detect Data 229

Percent Non-Detects 88.08%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0735 Minimum Detected -2.61

Maximum Detected 5.5 Maximum Detected 1.705

Mean of Detected 0.381 Mean of Detected -1.887

SD of Detected 1.036 SD of Detected 0.947

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 259

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.314 Shapiro Wilk Test Statistic 0.598

5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0993 Mean -2.843

SD 0.398 SD 0.537

   95% DL/2 (t) UCL 0.14    95%  H-Stat (DL/2) UCL 0.0715

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.566

SD in Log Scale 0.591

Mean in Original Scale 0.113

SD in Original Scale 0.367

   95% t UCL 0.151

   95% Percentile Bootstrap UCL 0.155

   95% BCA Bootstrap UCL 0.179

   95% H-UCL 0.0979

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.618 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.618

nu star 38.3

A-D Test Statistic 7.093 Nonparametric Statistics

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

K-S Test Statistic 0.796 Mean 0.126

5% K-S Critical Value 0.165 SD 0.364

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0231

   95% KM (t) UCL 0.165

Assuming Gamma Distribution    95% KM (z) UCL 0.164

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.164

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.366

Maximum 5.5    95% KM (BCA) UCL 0.174

Mean 0.148    95% KM (Percentile Bootstrap) UCL 0.168

Median 0.0748 95% KM (Chebyshev) UCL 0.227

SD 0.387 97.5% KM (Chebyshev) UCL 0.271

k star 0.166 99% KM (Chebyshev) UCL 0.356

Theta star 0.894

Nu star 86.15 Potential UCLs to Use

AppChi2 65.76    95% KM (t) UCL 0.165

   95% Gamma Approximate UCL 0.194    95% KM (% Bootstrap) UCL 0.168

   95% Adjusted Gamma UCL 0.194

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Indeno(1,2,3-cd)pyrene

General Statistics - Data are in µg/L.

Number of Valid Data 261 Number of Detected Data 60

Number of Distinct Detected Data 14 Number of Non-Detect Data 201

Percent Non-Detects 77.01%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.08 Minimum Detected -2.526

Maximum Detected 3.1 Maximum Detected 1.131

Mean of Detected 0.242 Mean of Detected -1.881

SD of Detected 0.514 SD of Detected 0.649

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.447 Lilliefors Test Statistic 0.36

5% Lilliefors Critical Value 0.114 5% Lilliefors Critical Value 0.114

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.104 Mean -2.723

SD 0.298 SD 0.605

   95% DL/2 (t) UCL 0.134    95%  H-Stat (DL/2) UCL 0.0846

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.239

SD in Log Scale 1.049

Mean in Original Scale 0.0814

SD in Original Scale 0.261

   95% t UCL 0.108

   95% Percentile Bootstrap UCL 0.111

   95% BCA Bootstrap UCL 0.124

   95% H-UCL 0.0783

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.173 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.206

nu star 140.8

A-D Test Statistic 13.2 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

K-S Test Statistic 0.775 Mean 0.117

5% K-S Critical Value 0.117 SD 0.254

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0159

   95% KM (t) UCL 0.144

Assuming Gamma Distribution    95% KM (z) UCL 0.143

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.139

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.23

Maximum 3.1    95% KM (BCA) UCL 0.163

Mean 0.0567    95% KM (Percentile Bootstrap) UCL 0.154

Median 1.00E-06 95% KM (Chebyshev) UCL 0.187

SD 0.265 97.5% KM (Chebyshev) UCL 0.217

k star 0.104 99% KM (Chebyshev) UCL 0.275

Theta star 0.543

Nu star 54.51 Potential UCLs to Use

AppChi2 38.54    95% KM (t) UCL 0.144

   95% Gamma Approximate UCL 0.0802    95% KM (% Bootstrap) UCL 0.154

   95% Adjusted Gamma UCL 0.0804

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Naphthalene

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 65

Number of Distinct Detected Data 31 Number of Non-Detect Data 197

Percent Non-Detects 75.19%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.03 Minimum Detected -3.507

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 0.635 Mean of Detected -1.628

SD of Detected 1.96 SD of Detected 1.122

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.11 Maximum Non-Detect -2.207

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 211

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 51

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.53%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.429 Lilliefors Test Statistic 0.265

5% Lilliefors Critical Value 0.11 5% Lilliefors Critical Value 0.11

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.195 Mean -2.656

SD 1.003 SD 0.811

   95% DL/2 (t) UCL 0.298    95%  H-Stat (DL/2) UCL 0.108

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.87

SD in Log Scale 1.16

Mean in Original Scale 0.195

SD in Original Scale 1.004

   95% t UCL 0.298

   95% Percentile Bootstrap UCL 0.313

   95% BCA Bootstrap UCL 0.381

   95% H-UCL 0.131

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.521 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.22

nu star 67.69

A-D Test Statistic 11.99 Nonparametric Statistics

5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method

K-S Test Statistic 0.813 Mean 0.216

5% K-S Critical Value 0.117 SD 0.998

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0624

   95% KM (t) UCL 0.319

Assuming Gamma Distribution    95% KM (z) UCL 0.318

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.318

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.477

Maximum 14    95% KM (BCA) UCL 0.341

Mean 0.185    95% KM (Percentile Bootstrap) UCL 0.327

Median 1.00E-06 95% KM (Chebyshev) UCL 0.488

SD 1.008 97.5% KM (Chebyshev) UCL 0.606

k star 0.108 99% KM (Chebyshev) UCL 0.837

Theta star 1.716

Nu star 56.56 Potential UCLs to Use

AppChi2 40.27    95% KM (BCA) UCL 0.341

   95% Gamma Approximate UCL 0.26

   95% Adjusted Gamma UCL 0.261

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Total Polychlorinated Biphenyls

General Statistics - Data are in µg/L.

Number of Valid Data 259 Number of Detected Data 72

Number of Distinct Detected Data 64 Number of Non-Detect Data 187

Percent Non-Detects 72.20%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.031 Minimum Detected -3.474

Maximum Detected 81 Maximum Detected 4.394

Mean of Detected 5.116 Mean of Detected -0.502

SD of Detected 13.84 SD of Detected 2.041

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.11 Maximum Non-Detect -2.207

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 202

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 57

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.99%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.357 Lilliefors Test Statistic 0.151

5% Lilliefors Critical Value 0.104 5% Lilliefors Critical Value 0.104

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.449 Mean -2.55

SD 7.612 SD 1.684

   95% DL/2 (t) UCL 2.23    95%  H-Stat (DL/2) UCL 0.431

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.193

SD in Log Scale 3.168

Mean in Original Scale 1.435

SD in Original Scale 7.614

   95% t UCL 2.216

   95% Percentile Bootstrap UCL 2.263

   95% BCA Bootstrap UCL 2.663

   95% H-UCL 5.533

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.316 Data do not follow a Discernable Distribution (0.05)

Theta Star 16.2

nu star 45.47

A-D Test Statistic 5.421 Nonparametric Statistics

5% A-D Critical Value 0.861 Kaplan-Meier (KM) Method

K-S Test Statistic 0.861 Mean 1.451

5% K-S Critical Value 0.114 SD 7.596

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.475

   95% KM (t) UCL 2.236

Assuming Gamma Distribution    95% KM (z) UCL 2.233

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.232

Minimum 1.00E-06    95% KM (bootstrap t) UCL 2.906

Maximum 81    95% KM (BCA) UCL 2.417

Mean 1.422    95% KM (Percentile Bootstrap) UCL 2.267

Median 1.00E-06 95% KM (Chebyshev) UCL 3.523

SD 7.617 97.5% KM (Chebyshev) UCL 4.419

k star 0.0814 99% KM (Chebyshev) UCL 6.18

Theta star 17.48

Nu star 42.15 Potential UCLs to Use

AppChi2 28.27  97.5% KM (Chebyshev) UCL 4.419

   95% Gamma Approximate UCL 2.121

   95% Adjusted Gamma UCL 2.125

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

26 of 41



ENTIRE AQUIFER

gamma-Chlordane

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 246

Percent Non-Detects 93.89%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.029 Minimum Detected -3.54

Maximum Detected 370 Maximum Detected 5.914

Mean of Detected 25.51 Mean of Detected -0.812

SD of Detected 92.03 SD of Detected 2.759

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 26 Maximum Non-Detect 3.258

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 261

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.307 Shapiro Wilk Test Statistic 0.872

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.631 Mean -3.477

SD 22.9 SD 1.025

   95% DL/2 (t) UCL 3.967    95%  H-Stat (DL/2) UCL 0.0599

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.322

SD in Log Scale 2.094

Mean in Original Scale 1.594

SD in Original Scale 22.89

   95% t UCL 3.929

   95% Percentile Bootstrap UCL 4.396

   95% BCA Bootstrap UCL 7.185

   95% H-UCL 0.18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.191 Data do not follow a Discernable Distribution (0.05)

Theta Star 133.4

nu star 6.118

A-D Test Statistic 2.266 Nonparametric Statistics

5% A-D Critical Value 0.884 Kaplan-Meier (KM) Method

K-S Test Statistic 0.884 Mean 1.587

5% K-S Critical Value 0.238 SD 22.85

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.458

   95% KM (t) UCL 3.993

Assuming Gamma Distribution    95% KM (z) UCL 3.985

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.921

Minimum 1.00E-06    95% KM (bootstrap t) UCL 63.57

Maximum 370    95% KM (BCA) UCL 4.433

Mean 3.112    95% KM (Percentile Bootstrap) UCL 4.341

Median 1.00E-06 95% KM (Chebyshev) UCL 7.942

SD 23.29 97.5% KM (Chebyshev) UCL 10.69

k star 0.0721 99% KM (Chebyshev) UCL 16.09

Theta star 43.17

Nu star 37.77 Potential UCLs to Use

AppChi2 24.7  97.5% KM (Chebyshev) UCL 10.69

   95% Gamma Approximate UCL 4.759

   95% Adjusted Gamma UCL 4.771

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

4,4'-DDD

General Statistics - Data are in µg/L.

Number of Valid Data 84 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 71

Percent Non-Detects 84.52%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.09 Minimum Detected -2.408

Maximum Detected 1800 Maximum Detected 7.496

Mean of Detected 139.1 Mean of Detected -0.211

SD of Detected 499 SD of Detected 2.515

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.11 Maximum Non-Detect -2.207

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 72

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.312 Shapiro Wilk Test Statistic 0.686

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 21.56 Mean -2.548

SD 196.4 SD 1.388

   95% DL/2 (t) UCL 57.21    95%  H-Stat (DL/2) UCL 0.307

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.405

SD in Log Scale 2.914

Mean in Original Scale 21.55

SD in Original Scale 196.4

   95% t UCL 57.19

   95% Percentile Bootstrap UCL 64.41

   95% BCA Bootstrap UCL 107.2

   95% H-UCL 3.68

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.166 Data do not follow a Discernable Distribution (0.05)

Theta Star 836.6

nu star 4.322

A-D Test Statistic 3.416 Nonparametric Statistics

5% A-D Critical Value 0.887 Kaplan-Meier (KM) Method

K-S Test Statistic 0.887 Mean 21.6

5% K-S Critical Value 0.264 SD 195.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 22.17

   95% KM (t) UCL 58.47

Assuming Gamma Distribution    95% KM (z) UCL 58.06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 57.22

Minimum 1.00E-06    95% KM (bootstrap t) UCL 22993

Maximum 1800    95% KM (BCA) UCL 85.85

Mean 21.52    95% KM (Percentile Bootstrap) UCL 64.46

Median 1.00E-06 95% KM (Chebyshev) UCL 118.2

SD 196.4 97.5% KM (Chebyshev) UCL 160

k star 0.0642 99% KM (Chebyshev) UCL 242.2

Theta star 335.2

Nu star 10.79 Potential UCLs to Use

AppChi2 4.44  97.5% KM (Chebyshev) UCL 160

   95% Gamma Approximate UCL 52.29

   95% Adjusted Gamma UCL 53.14

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

4,4'-DDE

General Statistics - Data are in µg/L.

Number of Valid Data 259 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 242

Percent Non-Detects 93.44%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.085 Minimum Detected -2.465

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 111 Mean of Detected 0.395

SD of Detected 388.8 SD of Detected 2.705

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.11 Maximum Non-Detect -2.207

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 244

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.21%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.323 Shapiro Wilk Test Statistic 0.855

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.334 Mean -2.766

SD 100.7 SD 1.077

   95% DL/2 (t) UCL 17.66    95%  H-Stat (DL/2) UCL 0.13

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.959

SD in Log Scale 2.507

Mean in Original Scale 7.361

SD in Original Scale 100.7

   95% t UCL 17.69

   95% Percentile Bootstrap UCL 19.72

   95% BCA Bootstrap UCL 30.99

   95% H-UCL 0.788

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.183 Data do not follow a Discernable Distribution (0.05)

Theta Star 607.7

nu star 6.212

A-D Test Statistic 2.889 Nonparametric Statistics

5% A-D Critical Value 0.892 Kaplan-Meier (KM) Method

K-S Test Statistic 0.892 Mean 7.371

5% K-S Critical Value 0.232 SD 100.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.434

   95% KM (t) UCL 17.99

Assuming Gamma Distribution    95% KM (z) UCL 17.95

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.7

Minimum 1.00E-06    95% KM (bootstrap t) UCL 1068

Maximum 1600    95% KM (BCA) UCL 19.75

Mean 10.99    95% KM (Percentile Bootstrap) UCL 19.7

Median 1.00E-06 95% KM (Chebyshev) UCL 35.42

SD 101.4 97.5% KM (Chebyshev) UCL 47.55

k star 0.0639 99% KM (Chebyshev) UCL 71.39

Theta star 172

Nu star 33.08 Potential UCLs to Use

AppChi2 20.93  97.5% KM (Chebyshev) UCL 47.55

   95% Gamma Approximate UCL 17.36

   95% Adjusted Gamma UCL 17.41

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

4,4'-DDT

General Statistics - Data are in µg/L.

Number of Valid Data 258 Number of Detected Data 24

Number of Distinct Detected Data 22 Number of Non-Detect Data 234

Percent Non-Detects 90.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 4000 Maximum Detected 8.294

Mean of Detected 205.2 Mean of Detected 0.58

SD of Detected 826.1 SD of Detected 2.627

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.11 Maximum Non-Detect -2.207

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 234

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 24

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.70%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.274 Shapiro Wilk Test Statistic 0.82

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.13 Mean -2.656

SD 254.2 SD 1.302

   95% DL/2 (t) UCL 45.26    95%  H-Stat (DL/2) UCL 0.199

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -12.06

SD in Log Scale 7.017

Mean in Original Scale 19.09

SD in Original Scale 254.3

   95% t UCL 45.22

   95% Percentile Bootstrap UCL 49.95

   95% BCA Bootstrap UCL 78.1

   95% H-UCL 17322668

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.168 Data do not follow a Discernable Distribution (0.05)

Theta Star 1220

nu star 8.071

A-D Test Statistic 4.678 Nonparametric Statistics

5% A-D Critical Value 0.911 Kaplan-Meier (KM) Method

K-S Test Statistic 0.911 Mean 19.2

5% K-S Critical Value 0.198 SD 253.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 16.14

   95% KM (t) UCL 45.84

Assuming Gamma Distribution    95% KM (z) UCL 45.75

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 45.3

Minimum 1.00E-06    95% KM (bootstrap t) UCL 2166

Maximum 4000    95% KM (BCA) UCL 47.54

Mean 19.08    95% KM (Percentile Bootstrap) UCL 47.33

Median 1.00E-06 95% KM (Chebyshev) UCL 89.54

SD 254.3 97.5% KM (Chebyshev) UCL 120

k star 0.0581 99% KM (Chebyshev) UCL 179.8

Theta star 328.7

Nu star 29.96 Potential UCLs to Use

AppChi2 18.46  97.5% KM (Chebyshev) UCL 120

   95% Gamma Approximate UCL 30.97

   95% Adjusted Gamma UCL 31.06

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Heptachlor

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 246

Percent Non-Detects 93.89%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0615 Minimum Detected -2.789

Maximum Detected 300 Maximum Detected 5.704

Mean of Detected 27.42 Mean of Detected 0.0962

SD of Detected 78.5 SD of Detected 2.445

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.056 Maximum Non-Detect -2.882

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 246

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.89%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.407 Shapiro Wilk Test Statistic 0.886

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.698 Mean -3.447

SD 19.93 SD 1.079

   95% DL/2 (t) UCL 3.731    95%  H-Stat (DL/2) UCL 0.066

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -14.48

SD in Log Scale 7.209

Mean in Original Scale 1.675

SD in Original Scale 19.94

   95% t UCL 3.708

   95% Percentile Bootstrap UCL 3.969

   95% BCA Bootstrap UCL 6.001

   95% H-UCL 7321235

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.224 Data do not follow a Discernable Distribution (0.05)

Theta Star 122.2

nu star 7.177

A-D Test Statistic 2.175 Nonparametric Statistics

5% A-D Critical Value 0.868 Kaplan-Meier (KM) Method

K-S Test Statistic 0.868 Mean 1.732

5% K-S Critical Value 0.236 SD 19.89

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.269

   95% KM (t) UCL 3.827

Assuming Gamma Distribution    95% KM (z) UCL 3.82

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.736

Minimum 1.00E-06    95% KM (bootstrap t) UCL 76.48

Maximum 300    95% KM (BCA) UCL 4.079

Mean 1.674    95% KM (Percentile Bootstrap) UCL 4.031

Median 1.00E-06 95% KM (Chebyshev) UCL 7.265

SD 19.94 97.5% KM (Chebyshev) UCL 9.659

k star 0.0653 99% KM (Chebyshev) UCL 14.36

Theta star 25.65

Nu star 34.2 Potential UCLs to Use

AppChi2 21.82  97.5% KM (Chebyshev) UCL 9.659

   95% Gamma Approximate UCL 2.624

   95% Adjusted Gamma UCL 2.63

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

2,3,7,8-TCDD Toxic Equivalence TEQ (pg/L)

General Statistics - Data are in pg/L.

Number of Valid Observations 37 Number of Distinct Observations 37

Raw Statistics Log-transformed Statistics

Minimum 8.10E-04 Minimum of Log Data -7.118

Maximum 54 Maximum of Log Data 3.989

Mean 5.452 Mean of log Data -1.406

Median 0.23 SD of log Data 3.038

SD 12.63

Std. Error of Mean 2.076

Coefficient of Variation 2.316

Skewness 2.82

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.501 Shapiro Wilk Test Statistic 0.966

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.956    95% H-UCL 364.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 59.92

   95% Adjusted-CLT UCL (Chen-1995) 9.894  97.5% Chebyshev (MVUE) UCL 79.62

   95% Modified-t UCL (Johnson-1978) 9.116    99% Chebyshev (MVUE) UCL 118.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.231 Data appear Lognormal at 5% Significance Level

Theta Star 23.6

MLE of Mean 5.452

MLE of Standard Deviation 11.34

nu star 17.09

Approximate Chi Square Value (.05) 8.738 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 8.866

Adjusted Chi Square Value 8.479    95% Jackknife UCL 8.956

   95% Standard Bootstrap UCL 8.797

Anderson-Darling Test Statistic 1.676    95% Bootstrap-t UCL 11.47

Anderson-Darling 5% Critical Value 0.887    95% Hall's Bootstrap UCL 9.015

Kolmogorov-Smirnov Test Statistic 0.185    95% Percentile Bootstrap UCL 9.114

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 10.03

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.5

97.5% Chebyshev(Mean, Sd) UCL 18.41

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 26.1

   95% Approximate Gamma UCL 10.66

   95% Adjusted Gamma UCL 10.99

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 26.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Aluminum

General Statistics - Data are in µg/L.

Number of Valid Data 252 Number of Detected Data 79

Number of Distinct Detected Data 76 Number of Non-Detect Data 173

Percent Non-Detects 68.65%

Raw Statistics Log-transformed Statistics

Minimum Detected 12.1 Minimum Detected 2.493

Maximum Detected 6210 Maximum Detected 8.734

Mean of Detected 436.5 Mean of Detected 5.028

SD of Detected 1044 SD of Detected 1.259

Minimum Non-Detect 200 Minimum Non-Detect 5.298

Maximum Non-Detect 200 Maximum Non-Detect 5.298

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.352 Lilliefors Test Statistic 0.129

5% Lilliefors Critical Value 0.0997 5% Lilliefors Critical Value 0.0997

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 205.5 Mean 4.738

SD 602.7 SD 0.729

   95% DL/2 (t) UCL 268.2    95%  H-Stat (DL/2) UCL 162.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.571

SD in Log Scale 1.049

Mean in Original Scale 211.3

SD in Original Scale 605.6

   95% t UCL 274.3

   95% Percentile Bootstrap UCL 281.5

   95% BCA Bootstrap UCL 304.6

   95% H-UCL 193.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.575 Data do not follow a Discernable Distribution (0.05)

Theta Star 758.5

nu star 90.92

A-D Test Statistic 6.23 Nonparametric Statistics

5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method

K-S Test Statistic 0.81 Mean 197.8

5% K-S Critical Value 0.106 SD 604.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 38.65

   95% KM (t) UCL 261.6

Assuming Gamma Distribution    95% KM (z) UCL 261.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 261.4

Minimum 1.00E-06    95% KM (bootstrap t) UCL 318.3

Maximum 6210    95% KM (BCA) UCL 268.1

Mean 294    95% KM (Percentile Bootstrap) UCL 270

Median 106.5 95% KM (Chebyshev) UCL 366.3

SD 632.5 97.5% KM (Chebyshev) UCL 439.2

k star 0.135 99% KM (Chebyshev) UCL 582.3

Theta star 2173

Nu star 68.18 Potential UCLs to Use

AppChi2 50.17    95% KM (BCA) UCL 268.1

   95% Gamma Approximate UCL 399.5

   95% Adjusted Gamma UCL 400.2

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Arsenic

General Statistics - Data are in µg/L.

Number of Valid Observations 262 Number of Distinct Observations 185

Raw Statistics Log-transformed Statistics

Minimum 0.68 Minimum of Log Data -0.386

Maximum 829 Maximum of Log Data 6.72

Mean 47.72 Mean of log Data 2.485

Median 10.5 SD of log Data 1.66

SD 105

Std. Error of Mean 6.487

Coefficient of Variation 2.2

Skewness 4.451

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.327 Lilliefors Test Statistic 0.0985

Lilliefors Critical Value 0.0547 Lilliefors Critical Value 0.0547

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 58.43    95% H-UCL 63.14

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 78.6

   95% Adjusted-CLT UCL (Chen-1995) 60.3  97.5% Chebyshev (MVUE) UCL 92.27

   95% Modified-t UCL (Johnson-1978) 58.73    99% Chebyshev (MVUE) UCL 119.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.463 Data do not follow a Discernable Distribution (0.05)

Theta Star 103.1

MLE of Mean 47.72

MLE of Standard Deviation 70.16

nu star 242.4

Approximate Chi Square Value (.05) 207.4 Nonparametric Statistics

Adjusted Level of Significance 0.0491    95% CLT UCL 58.39

Adjusted Chi Square Value 207.2    95% Jackknife UCL 58.43

   95% Standard Bootstrap UCL 58.34

Anderson-Darling Test Statistic 10.97    95% Bootstrap-t UCL 61.38

Anderson-Darling 5% Critical Value 0.83    95% Hall's Bootstrap UCL 60.77

Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 59.19

Kolmogorov-Smirnov 5% Critical Value 0.06    95% BCA Bootstrap UCL 60.76

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 76

97.5% Chebyshev(Mean, Sd) UCL 88.23

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 112.3

   95% Approximate Gamma UCL 55.79

   95% Adjusted Gamma UCL 55.83

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 76

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Barium

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 261

Number of Distinct Detected Data 233 Number of Non-Detect Data 1

Percent Non-Detects 0.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.7 Minimum Detected 2.163

Maximum Detected 8790 Maximum Detected 9.081

Mean of Detected 325.2 Mean of Detected 4.93

SD of Detected 818.6 SD of Detected 1.177

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.35 Lilliefors Test Statistic 0.0853

5% Lilliefors Critical Value 0.0548 5% Lilliefors Critical Value 0.0548

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 324 Mean 4.917

SD 817.3 SD 1.193

   95% DL/2 (t) UCL 407.3    95%  H-Stat (DL/2) UCL 329.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 319.8 Mean in Log Scale 4.917

SD 819.7 SD in Log Scale 1.191

   95% MLE (t) UCL 403.3 Mean in Original Scale 324

   95% MLE (Tiku) UCL 393.7 SD in Original Scale 817.3

   95% t UCL 407.3

   95% Percentile Bootstrap UCL 414.4

   95% BCA Bootstrap UCL 446.7

   95% H UCL 329.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.701 Data do not follow a Discernable Distribution (0.05)

Theta Star 464.1

nu star 365.7

A-D Test Statistic 12.65 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 324

5% K-S Critical Value 0.0591 SD 815.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 50.49

   95% KM (t) UCL 407.3

Assuming Gamma Distribution    95% KM (z) UCL 407

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 407.3

Minimum 1.00E-06    95% KM (bootstrap t) UCL 485.9

Maximum 8790    95% KM (BCA) UCL 407

Mean 323.9    95% KM (Percentile Bootstrap) UCL 414.2

Median 120.5 95% KM (Chebyshev) UCL 544.1

SD 817.3 97.5% KM (Chebyshev) UCL 639.3

k star 0.655 99% KM (Chebyshev) UCL 826.4

Theta star 494.2

Nu star 343.5 Potential UCLs to Use

AppChi2 301.5    95% KM (Chebyshev) UCL 544.1

   95% Gamma Approximate UCL 369

   95% Adjusted Gamma UCL 369.3

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Cadmium

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 23

Number of Distinct Detected Data 19 Number of Non-Detect Data 239

Percent Non-Detects 91.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.037 Minimum Detected -3.297

Maximum Detected 16.8 Maximum Detected 2.821

Mean of Detected 1.261 Mean of Detected -1.515

SD of Detected 3.526 SD of Detected 1.763

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 260

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.373 Shapiro Wilk Test Statistic 0.873

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.569 Mean -0.763

SD 1.046 SD 0.565

   95% DL/2 (t) UCL 0.675    95%  H-Stat (DL/2) UCL 0.583

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.36

SD in Log Scale 1.266

Mean in Original Scale 0.258

SD in Original Scale 1.085

   95% t UCL 0.368

   95% Percentile Bootstrap UCL 0.377

   95% BCA Bootstrap UCL 0.523

   95% H-UCL 0.253

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.359 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.509

nu star 16.53

A-D Test Statistic 2.078 Nonparametric Statistics

5% A-D Critical Value 0.831 Kaplan-Meier (KM) Method

K-S Test Statistic 0.831 Mean 0.23

5% K-S Critical Value 0.195 SD 1.078

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0757

   95% KM (t) UCL 0.355

Assuming Gamma Distribution    95% KM (z) UCL 0.355

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.354

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.512

Maximum 16.8    95% KM (BCA) UCL 0.384

Mean 0.679    95% KM (Percentile Bootstrap) UCL 0.366

Median 0.044 95% KM (Chebyshev) UCL 0.56

SD 1.348 97.5% KM (Chebyshev) UCL 0.703

k star 0.128 99% KM (Chebyshev) UCL 0.983

Theta star 5.328

Nu star 66.83 Potential UCLs to Use

AppChi2 49.01    95% KM (Chebyshev) UCL 0.56

   95% Gamma Approximate UCL 0.926

   95% Adjusted Gamma UCL 0.928

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Chromium

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 97

Number of Distinct Detected Data 68 Number of Non-Detect Data 165

Percent Non-Detects 62.98%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 96.8 Maximum Detected 4.573

Mean of Detected 2.797 Mean of Detected -0.416

SD of Detected 12.47 SD of Detected 1.22

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 256

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.71%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.415 Lilliefors Test Statistic 0.142

5% Lilliefors Critical Value 0.09 5% Lilliefors Critical Value 0.09

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.669 Mean -0.151

SD 7.613 SD 0.769

   95% DL/2 (t) UCL 2.445    95%  H-Stat (DL/2) UCL 1.268

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.641

SD in Log Scale 1.043

Mean in Original Scale 1.451

SD in Original Scale 7.646

   95% t UCL 2.231

   95% Percentile Bootstrap UCL 2.262

   95% BCA Bootstrap UCL 2.764

   95% H-UCL 1.043

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.441 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.348

nu star 85.47

A-D Test Statistic 12.58 Nonparametric Statistics

5% A-D Critical Value 0.831 Kaplan-Meier (KM) Method

K-S Test Statistic 0.831 Mean 1.397

5% K-S Critical Value 0.0968 SD 7.633

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.475

   95% KM (t) UCL 2.181

Assuming Gamma Distribution    95% KM (z) UCL 2.179

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.179

Minimum 1.00E-06    95% KM (bootstrap t) UCL 6.54

Maximum 96.8    95% KM (BCA) UCL 2.259

Mean 2.305    95% KM (Percentile Bootstrap) UCL 2.304

Median 0.523 95% KM (Chebyshev) UCL 3.469

SD 7.861 97.5% KM (Chebyshev) UCL 4.366

k star 0.163 99% KM (Chebyshev) UCL 6.127

Theta star 14.15

Nu star 85.38 Potential UCLs to Use

AppChi2 65.08    95% KM (BCA) UCL 2.259

   95% Gamma Approximate UCL 3.024

   95% Adjusted Gamma UCL 3.029

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Cobalt

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 72

Number of Distinct Detected Data 54 Number of Non-Detect Data 190

Percent Non-Detects 72.52%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.053 Minimum Detected -2.937

Maximum Detected 6.6 Maximum Detected 1.887

Mean of Detected 0.558 Mean of Detected -1.403

SD of Detected 1.072 SD of Detected 1.127

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 257

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.09%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.319 Lilliefors Test Statistic 0.11

5% Lilliefors Critical Value 0.104 5% Lilliefors Critical Value 0.104

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.518 Mean -0.886

SD 0.561 SD 0.67

   95% DL/2 (t) UCL 0.575    95%  H-Stat (DL/2) UCL 0.558

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.588

SD in Log Scale 0.97

Mean in Original Scale 0.353

SD in Original Scale 0.609

   95% t UCL 0.415

   95% Percentile Bootstrap UCL 0.42

   95% BCA Bootstrap UCL 0.435

   95% H-UCL 0.371

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.712 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.783

nu star 102.5

A-D Test Statistic 5.091 Nonparametric Statistics

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 0.332

5% K-S Critical Value 0.109 SD 0.601

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.043

   95% KM (t) UCL 0.403

Assuming Gamma Distribution    95% KM (z) UCL 0.402

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.403

Minimum 1.00E-06    95% KM (bootstrap t) UCL 0.421

Maximum 6.6    95% KM (BCA) UCL 0.418

Mean 0.512    95% KM (Percentile Bootstrap) UCL 0.407

Median 0.277 95% KM (Chebyshev) UCL 0.519

SD 0.703 97.5% KM (Chebyshev) UCL 0.601

k star 0.23 99% KM (Chebyshev) UCL 0.76

Theta star 2.231

Nu star 120.3 Potential UCLs to Use

AppChi2 95.99    95% KM (BCA) UCL 0.418

   95% Gamma Approximate UCL 0.642

   95% Adjusted Gamma UCL 0.643

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Iron

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 83

Number of Distinct Detected Data 83 Number of Non-Detect Data 179

Percent Non-Detects 68.32%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 8520 Maximum Detected 9.05

Mean of Detected 750.6 Mean of Detected 5.307

SD of Detected 1632 SD of Detected 1.601

Minimum Non-Detect 100 Minimum Non-Detect 4.605

Maximum Non-Detect 200 Maximum Non-Detect 5.298

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 222

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 40

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.73%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.325 Lilliefors Test Statistic 0.119

5% Lilliefors Critical Value 0.0973 5% Lilliefors Critical Value 0.0973

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 272.1 Mean 4.357

SD 971.2 SD 1.108

   95% DL/2 (t) UCL 371.2    95%  H-Stat (DL/2) UCL 167.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.316

SD in Log Scale 1.447

Mean in Original Scale 290.2

SD in Original Scale 968.7

   95% t UCL 389

   95% Percentile Bootstrap UCL 396.3

   95% BCA Bootstrap UCL 435.5

   95% H-UCL 267.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.476 Data do not follow a Discernable Distribution (0.05)

Theta Star 1576

nu star 79.05

A-D Test Statistic 3.833 Nonparametric Statistics

5% A-D Critical Value 0.822 Kaplan-Meier (KM) Method

K-S Test Statistic 0.822 Mean 274.7

5% K-S Critical Value 0.104 SD 968.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 60.3

   95% KM (t) UCL 374.2

Assuming Gamma Distribution    95% KM (z) UCL 373.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 373.8

Minimum 1.00E-06    95% KM (bootstrap t) UCL 435.6

Maximum 8520    95% KM (BCA) UCL 387.1

Mean 355.7    95% KM (Percentile Bootstrap) UCL 383.8

Median 51.14 95% KM (Chebyshev) UCL 537.5

SD 981.3 97.5% KM (Chebyshev) UCL 651.3

k star 0.0977 99% KM (Chebyshev) UCL 874.7

Theta star 3640

Nu star 51.2 Potential UCLs to Use

AppChi2 35.76    95% KM (Chebyshev) UCL 537.5

   95% Gamma Approximate UCL 509.1

   95% Adjusted Gamma UCL 510.2

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Manganese

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 245

Number of Distinct Detected Data 225 Number of Non-Detect Data 17

Percent Non-Detects 6.49%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.18 Minimum Detected -1.715

Maximum Detected 2020 Maximum Detected 7.611

Mean of Detected 205.6 Mean of Detected 3.866

SD of Detected 334.7 SD of Detected 2.063

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 1 Maximum Non-Detect 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.27 Lilliefors Test Statistic 0.0646

5% Lilliefors Critical Value 0.0566 5% Lilliefors Critical Value 0.0566

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 192.3 Mean 3.57

SD 327.5 SD 2.291

   95% DL/2 (t) UCL 225.7    95%  H-Stat (DL/2) UCL 798

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 167.8 Mean in Log Scale 3.601

SD 353.4 SD in Log Scale 2.244

   95% MLE (t) UCL 203.9 Mean in Original Scale 192.3

   95% MLE (Tiku) UCL 201.7 SD in Original Scale 327.5

   95% t UCL 225.7

   95% Percentile Bootstrap UCL 226.3

   95% BCA Bootstrap UCL 228.2

   95% H UCL 728.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.441 Data do not follow a Discernable Distribution (0.05)

Theta Star 466.5

nu star 215.9

A-D Test Statistic 2.183 Nonparametric Statistics

5% A-D Critical Value 0.835 Kaplan-Meier (KM) Method

K-S Test Statistic 0.835 Mean 192.3

5% K-S Critical Value 0.0623 SD 326.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 20.24

   95% KM (t) UCL 225.7

Assuming Gamma Distribution    95% KM (z) UCL 225.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 225.7

Minimum 1.00E-06    95% KM (bootstrap t) UCL 230.3

Maximum 2020    95% KM (BCA) UCL 226.5

Mean 192.3    95% KM (Percentile Bootstrap) UCL 225.8

Median 50.2 95% KM (Chebyshev) UCL 280.5

SD 327.6 97.5% KM (Chebyshev) UCL 318.7

k star 0.275 99% KM (Chebyshev) UCL 393.7

Theta star 699.8

Nu star 143.9 Potential UCLs to Use

AppChi2 117.2  97.5% KM (Chebyshev) UCL 318.7

   95% Gamma Approximate UCL 236.1

   95% Adjusted Gamma UCL 236.4

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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ENTIRE AQUIFER

Vanadium

General Statistics - Data are in µg/L.

Number of Valid Data 262 Number of Detected Data 216

Number of Distinct Detected Data 111 Number of Non-Detect Data 46

Percent Non-Detects 17.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 30.1 Maximum Detected 3.405

Mean of Detected 7.848 Mean of Detected 1.921

SD of Detected 4.065 SD of Detected 0.559

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 205

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 57

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.0836 Lilliefors Test Statistic 0.0789

5% Lilliefors Critical Value 0.0603 5% Lilliefors Critical Value 0.0603

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.901 Mean 1.729

SD 4.23 SD 0.687

   95% DL/2 (t) UCL 7.333    95%  H-Stat (DL/2) UCL 7.737

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.174 Mean in Log Scale 1.779

SD 5.97 SD in Log Scale 0.612

   95% MLE (t) UCL 5.782 Mean in Original Scale 7.037

   95% MLE (Tiku) UCL 6.557 SD in Original Scale 4.109

   95% t UCL 7.456

   95% Percentile Bootstrap UCL 7.462

   95% BCA Bootstrap UCL 7.453

   95% H UCL 7.666

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.695 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.124

nu star 1596

A-D Test Statistic 0.592 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 7.021

5% K-S Critical Value 0.0621 SD 4.128

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.259

   95% KM (t) UCL 7.448

Assuming Gamma Distribution    95% KM (z) UCL 7.446

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.447

Minimum 1.00E-06    95% KM (bootstrap t) UCL 7.469

Maximum 30.1    95% KM (BCA) UCL 7.429

Mean 6.941    95% KM (Percentile Bootstrap) UCL 7.466

Median 6.25 95% KM (Chebyshev) UCL 8.148

SD 4.276 97.5% KM (Chebyshev) UCL 8.636

k star 0.746 99% KM (Chebyshev) UCL 9.594

Theta star 9.307

Nu star 390.8 Potential UCLs to Use

AppChi2 346    95% KM (BCA) UCL 7.429

   95% Gamma Approximate UCL 7.84

   95% Adjusted Gamma UCL 7.845

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Benzene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 14

Percent Non‐Detects 87.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.21 Minimum Detected ‐1.561

Maximum Detected 1.8 Maximum Detected 0.588

Mean of Detected 1.005 Mean of Detected ‐0.486

SD of Detected 1.124 SD of Detected 1.519

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 2.5 Maximum Non‐Detect 0.916

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic    N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value    N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.407 Mean ‐1.173

SD 0.448 SD 0.621

   95% DL/2 (t) UCL 0.603   95%  H‐Stat (DL/2) UCL 0.533

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale    N/A    

SD in Log Scale    N/A    

Mean in Original Scale    N/A    

SD in Original Scale    N/A    

  95% t UCL    N/A    

  95% Percentile Bootstrap UCL    N/A    

  95% BCA Bootstrap UCL    N/A    

  95% H‐UCL    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.316

5% K‐S Critical Value     N/A     SD 0.397

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.145

  95% KM (t) UCL 0.57

Assuming Gamma Distribution   95% KM (z) UCL 0.554

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.379

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL 1.8

Mean     N/A       95% KM (Percentile Bootstrap) UCL 1.8

Median     N/A     95% KM (Chebyshev) UCL 0.947

SD     N/A     97.5% KM (Chebyshev) UCL 1.22

k star     N/A     99% KM (Chebyshev) UCL 1.757

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A     97.5% KM (Chebyshev) UCL 1.22

   95% Gamma Approximate UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Bromodichloromethane

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 14

Percent Non‐Detects 87.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.25 Minimum Detected ‐1.386

Maximum Detected 0.7 Maximum Detected ‐0.357

Mean of Detected 0.475 Mean of Detected ‐0.871

SD of Detected 0.318 SD of Detected 0.728

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 2.5 Maximum Non‐Detect 0.916

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic    N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value    N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.341 Mean ‐1.221

SD 0.267 SD 0.463

   95% DL/2 (t) UCL 0.458   95%  H‐Stat (DL/2) UCL 0.417

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale    N/A    

SD in Log Scale    N/A    

Mean in Original Scale    N/A    

SD in Original Scale    N/A    

  95% t UCL    N/A    

  95% Percentile Bootstrap UCL    N/A    

  95% BCA Bootstrap UCL    N/A    

  95% H‐UCL    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.28

5% K‐S Critical Value     N/A     SD 0.112

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.041

  95% KM (t) UCL 0.352

Assuming Gamma Distribution   95% KM (z) UCL 0.347

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.581

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL 0.7

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.7

Median     N/A     95% KM (Chebyshev) UCL 0.459

SD     N/A     97.5% KM (Chebyshev) UCL 0.536

k star     N/A     99% KM (Chebyshev) UCL 0.688

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.352

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.7

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Chloroform

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non‐Detect Data 11

Percent Non‐Detects 68.75%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.68 Minimum Detected ‐0.386

Maximum Detected 3 Maximum Detected 1.099

Mean of Detected 1.874 Mean of Detected 0.454

SD of Detected 1.065 SD of Detected 0.705

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 2.5 Maximum Non‐Detect 0.916

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 87.50%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.804

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.82 Mean ‐0.711

SD 0.95 SD 0.973

   95% DL/2 (t) UCL 1.236   95%  H‐Stat (DL/2) UCL 1.54

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐0.907

SD in Log Scale 1.175

Mean in Original Scale 0.769

SD in Original Scale 0.955

  95% t UCL 1.188

  95% Percentile Bootstrap UCL 1.177

  95% BCA Bootstrap UCL 1.251

  95% H‐UCL 1.992

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.343 Data appear Normal at 5% Significance Level

Theta Star 1.395

nu star 13.43

A‐D Test Statistic 0.611 Nonparametric Statistics

5% A‐D Critical Value 0.683 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.683 Mean 1.062

5% K‐S Critical Value 0.359 SD 0.773

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.219

  95% KM (t) UCL 1.445

Assuming Gamma Distribution   95% KM (z) UCL 1.421

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.381

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 1.453

Maximum 3   95% KM (BCA) UCL 2.563

Mean 0.586   95% KM (Percentile Bootstrap) UCL 2.481

Median 1.00E‐06 95% KM (Chebyshev) UCL 2.015

SD 1.052 97.5% KM (Chebyshev) UCL 2.427

k star 0.117 99% KM (Chebyshev) UCL 3.237

Theta star 4.999

Nu star 3.749 Potential UCLs to Use

AppChi2 0.625   95% KM (t) UCL 1.445

   95% Gamma Approximate UCL 3.512   95% KM (Percentile Bootstrap) UCL 2.481

   95% Adjusted Gamma UCL 4.387

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.

3 of 17



SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

cis‐1,2‐Dichlorothene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non‐Detect Data 4

Percent Non‐Detects 25.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.32 Minimum Detected ‐1.139

Maximum Detected 110 Maximum Detected 4.7

Mean of Detected 21.7 Mean of Detected 1.684

SD of Detected 32.28 SD of Detected 2.074

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 0.5 Maximum Non‐Detect ‐0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.71 Shapiro Wilk Test Statistic 0.917

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 16.34 Mean 0.916

SD 29.26 SD 2.245

   95% DL/2 (t) UCL 29.16   95%  H‐Stat (DL/2) UCL 544.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.62 Mean in Log Scale 1.005

SD 42.91 SD in Log Scale 2.199

   95% MLE (t) UCL 20.42 Mean in Original Scale 16.4

   95% MLE (Tiku) UCL 23.44 SD in Original Scale 29.22

  95% t UCL 29.21

  95% Percentile Bootstrap UCL 29.4

  95% BCA Bootstrap UCL 33.15

  95% H UCL 482

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.402 Data appear Gamma Distributed at 5% Significance Level

Theta Star 54.01

nu star 9.642

A‐D Test Statistic 0.354 Nonparametric Statistics

5% A‐D Critical Value 0.792 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.792 Mean 16.37

5% K‐S Critical Value 0.26 SD 28.31

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.392

  95% KM (t) UCL 29.33

Assuming Gamma Distribution   95% KM (z) UCL 28.53

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 29.18

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 42.04

Maximum 110   95% KM (BCA) UCL 30.79

Mean 16.27   95% KM (Percentile Bootstrap) UCL 29.47

Median 1.465 95% KM (Chebyshev) UCL 48.59

SD 29.3 97.5% KM (Chebyshev) UCL 62.54

k star 0.167 99% KM (Chebyshev) UCL 89.92

Theta star 97.68

Nu star 5.331 Potential UCLs to Use

AppChi2 1.308   95% KM (Chebyshev) UCL 48.59

   95% Gamma Approximate UCL 66.32

   95% Adjusted Gamma UCL 79.05

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Tetrachloroethene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non‐Detect Data 13

Percent Non‐Detects 81.25%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.19 Minimum Detected ‐1.661

Maximum Detected 0.81 Maximum Detected ‐0.211

Mean of Detected 0.427 Mean of Detected ‐1.048

SD of Detected 0.335 SD of Detected 0.751

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 2.5 Maximum Non‐Detect 0.916

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.856 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.346 Mean ‐1.222

SD 0.279 SD 0.492

   95% DL/2 (t) UCL 0.468   95%  H‐Stat (DL/2) UCL 0.431

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐1.386

SD in Log Scale 0.528

Mean in Original Scale 0.287

SD in Original Scale 0.174

  95% t UCL 0.364

  95% Percentile Bootstrap UCL 0.36

  95% BCA Bootstrap UCL 0.387

  95% H‐UCL 0.382

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.273

5% K‐S Critical Value     N/A     SD 0.15

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0581

  95% KM (t) UCL 0.375

Assuming Gamma Distribution   95% KM (z) UCL 0.369

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.394

Minimum     N/A       95% KM (bootstrap t) UCL 0.431

Maximum     N/A       95% KM (BCA) UCL 0.81

Mean     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

Median     N/A     95% KM (Chebyshev) UCL 0.527

SD     N/A     97.5% KM (Chebyshev) UCL 0.636

k star     N/A     99% KM (Chebyshev) UCL 0.852

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.375

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Trichloroethene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non‐Detect Data 2

Percent Non‐Detects 12.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.43 Minimum Detected ‐0.844

Maximum Detected 310 Maximum Detected 5.737

Mean of Detected 42.1 Mean of Detected 2.115

SD of Detected 84.77 SD of Detected 1.871

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 0.5 Maximum Non‐Detect ‐0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.556 Shapiro Wilk Test Statistic 0.922

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 36.86 Mean 1.677

SD 80.2 SD 2.113

   95% DL/2 (t) UCL 72.01   95%  H‐Stat (DL/2) UCL 642.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 25.11 Mean in Log Scale 1.676

SD 89.15 SD in Log Scale 2.121

   95% MLE (t) UCL 64.18 Mean in Original Scale 36.87

   95% MLE (Tiku) UCL 63.03 SD in Original Scale 80.2

  95% t UCL 72.02

  95% Percentile Bootstrap UCL 72.17

  95% BCA Bootstrap UCL 88.67

  95% H UCL 663.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.365 Data appear Lognormal at 5% Significance Level

Theta Star 115.2

nu star 10.23

A‐D Test Statistic 1.178 Nonparametric Statistics

5% A‐D Critical Value 0.812 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.812 Mean 36.89

5% K‐S Critical Value 0.245 SD 77.65

Data not Gamma Distributed at 5% Significance Level SE of Mean 20.14

  95% KM (t) UCL 72.2

Assuming Gamma Distribution   95% KM (z) UCL 70.02

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 71.93

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 128.4

Maximum 310   95% KM (BCA) UCL 76.99

Mean 36.83   95% KM (Percentile Bootstrap) UCL 72.45

Median 3.95 95% KM (Chebyshev) UCL 124.7

SD 80.22 97.5% KM (Chebyshev) UCL 162.7

k star 0.212 99% KM (Chebyshev) UCL 237.3

Theta star 173.7

Nu star 6.787 Potential UCLs to Use

AppChi2 2.054   99% KM (Chebyshev) UCL 237.3

   95% Gamma Approximate UCL 121.7

   95% Adjusted Gamma UCL 141.1

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Indeno(1,2,3‐cd)pyrene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 3

Number of Distinct Detected Data 2 Number of Non‐Detect Data 13

Percent Non‐Detects 81.25%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.11 Minimum Detected ‐2.207

Maximum Detected 0.15 Maximum Detected ‐1.897

Mean of Detected 0.137 Mean of Detected ‐2.001

SD of Detected 0.0231 SD of Detected 0.179

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.75

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0663 Mean ‐2.809

SD 0.0359 SD 0.406

   95% DL/2 (t) UCL 0.082   95%  H‐Stat (DL/2) UCL 0.0804

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.139 Mean in Log Scale ‐2.644

SD 0.0189 SD in Log Scale 0.437

   95% MLE (t) UCL 0.147 Mean in Original Scale 0.0778

   95% MLE (Tiku) UCL 0.158 SD in Original Scale 0.0352

  95% t UCL 0.0932

  95% Percentile Bootstrap UCL 0.0918

  95% BCA Bootstrap UCL 0.0948

  95% H UCL 0.0979

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.115

5% K‐S Critical Value     N/A     SD 0.0132

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00405

  95% KM (t) UCL 0.122

Assuming Gamma Distribution   95% KM (z) UCL 0.122

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL    N/A    

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL    N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

Median     N/A     95% KM (Chebyshev) UCL 0.133

SD     N/A     97.5% KM (Chebyshev) UCL 0.14

k star     N/A     99% KM (Chebyshev) UCL 0.155

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.122

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL    N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Naphthalene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 14

Percent Non‐Detects 87.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.1 Minimum Detected ‐2.303

Maximum Detected 0.16 Maximum Detected ‐1.833

Mean of Detected 0.13 Mean of Detected ‐2.068

SD of Detected 0.0424 SD of Detected 0.332

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic    N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value    N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.06 Mean ‐2.88

SD 0.0294 SD 0.328

   95% DL/2 (t) UCL 0.0729   95%  H‐Stat (DL/2) UCL 0.0696

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale    N/A    

SD in Log Scale    N/A    

Mean in Original Scale    N/A    

SD in Original Scale    N/A    

  95% t UCL    N/A    

  95% Percentile Bootstrap UCL    N/A    

  95% BCA Bootstrap UCL    N/A    

  95% H‐UCL    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.104

5% K‐S Critical Value     N/A     SD 0.0145

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00513

  95% KM (t) UCL 0.113

Assuming Gamma Distribution   95% KM (z) UCL 0.112

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL    N/A    

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL    N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

Median     N/A     95% KM (Chebyshev) UCL 0.126

SD     N/A     97.5% KM (Chebyshev) UCL 0.136

k star     N/A     99% KM (Chebyshev) UCL 0.155

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.113

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL    N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Total Polychlorinated Biphenyls (Aroclors)

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non‐Detect Data 13

Percent Non‐Detects 81.25%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.038 Minimum Detected ‐3.27

Maximum Detected 2.2 Maximum Detected 0.788

Mean of Detected 0.896 Mean of Detected ‐1.093

SD of Detected 1.148 SD of Detected 2.045

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 87.50%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.984

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.198 Mean ‐2.926

SD 0.544 SD 1.214

   95% DL/2 (t) UCL 0.436   95%  H‐Stat (DL/2) UCL 0.291

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐2.981

SD in Log Scale 1.567

Mean in Original Scale 0.213

SD in Original Scale 0.541

  95% t UCL 0.45

  95% Percentile Bootstrap UCL 0.459

  95% BCA Bootstrap UCL 0.623

  95% H‐UCL 0.764

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.199

5% K‐S Critical Value     N/A     SD 0.526

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.161

  95% KM (t) UCL 0.481

Assuming Gamma Distribution   95% KM (z) UCL 0.464

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.515

Minimum     N/A       95% KM (bootstrap t) UCL 0.662

Maximum     N/A       95% KM (BCA) UCL 2.2

Mean     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

Median     N/A     95% KM (Chebyshev) UCL 0.901

SD     N/A     97.5% KM (Chebyshev) UCL 1.205

k star     N/A     99% KM (Chebyshev) UCL 1.802

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.481

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

4,4'-DDD

General Statistics ‐ Data are in µg/L.

Number of Valid Data 6 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 4

Percent Non‐Detects 66.67%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.11 Minimum Detected ‐2.207

Maximum Detected 0.76 Maximum Detected ‐0.274

Mean of Detected 0.435 Mean of Detected ‐1.241

SD of Detected 0.46 SD of Detected 1.367

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 66.67%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic    N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value    N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.179 Mean ‐2.395

SD 0.286 SD 1.084

   95% DL/2 (t) UCL 0.414   95%  H‐Stat (DL/2) UCL 1.397

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale    N/A    

SD in Log Scale    N/A    

Mean in Original Scale    N/A    

SD in Original Scale    N/A    

  95% t UCL    N/A    

  95% Percentile Bootstrap UCL    N/A    

  95% BCA Bootstrap UCL    N/A    

  95% H‐UCL    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.218

5% K‐S Critical Value     N/A     SD 0.242

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.14

  95% KM (t) UCL 0.5

Assuming Gamma Distribution   95% KM (z) UCL 0.448

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL    N/A    

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL    N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

Median     N/A     95% KM (Chebyshev) UCL 0.828

SD     N/A     97.5% KM (Chebyshev) UCL 1.092

k star     N/A     99% KM (Chebyshev) UCL 1.61

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (BCA) UCL    N/A    

   95% Gamma Approximate UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

4,4'‐DDT

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 14

Percent Non‐Detects 87.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.16 Minimum Detected ‐1.833

Maximum Detected 1.5 Maximum Detected 0.405

Mean of Detected 0.83 Mean of Detected ‐0.714

SD of Detected 0.948 SD of Detected 1.583

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 87.50%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic    N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value    N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.148 Mean ‐2.705

SD 0.362 SD 0.878

   95% DL/2 (t) UCL 0.306   95%  H‐Stat (DL/2) UCL 0.174

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale    N/A    

SD in Log Scale    N/A    

Mean in Original Scale    N/A    

SD in Original Scale    N/A    

  95% t UCL    N/A    

  95% Percentile Bootstrap UCL    N/A    

  95% BCA Bootstrap UCL    N/A    

  95% H‐UCL    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.244

5% K‐S Critical Value     N/A     SD 0.324

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.115

  95% KM (t) UCL 0.445

Assuming Gamma Distribution   95% KM (z) UCL 0.432

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.142

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL    N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL 1.5

Median     N/A     95% KM (Chebyshev) UCL 0.744

SD     N/A     97.5% KM (Chebyshev) UCL 0.96

k star     N/A     99% KM (Chebyshev) UCL 1.385

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A     97.5% KM (Chebyshev) UCL 0.96

   95% Gamma Approximate UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Antimony

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 14

Percent Non‐Detects 87.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.51 Minimum Detected ‐0.673

Maximum Detected 2.2 Maximum Detected 0.788

Mean of Detected 1.355 Mean of Detected 0.0576

SD of Detected 1.195 SD of Detected 1.034

Minimum Non‐Detect 2 Minimum Non‐Detect 0.693

Maximum Non‐Detect 2 Maximum Non‐Detect 0.693

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic    N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value    N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.044 Mean 0.00719

SD 0.332 SD 0.268

   95% DL/2 (t) UCL 1.19   95%  H‐Stat (DL/2) UCL 1.186

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale    N/A    

SD in Log Scale    N/A    

Mean in Original Scale    N/A    

SD in Original Scale    N/A    

  95% t UCL    N/A    

  95% Percentile Bootstrap UCL    N/A    

  95% BCA Bootstrap UCL    N/A    

  95% H‐UCL    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.616

5% K‐S Critical Value     N/A     SD 0.409

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.145

  95% KM (t) UCL 0.869

Assuming Gamma Distribution   95% KM (z) UCL 0.854

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL    N/A    

Minimum     N/A       95% KM (bootstrap t) UCL    N/A    

Maximum     N/A       95% KM (BCA) UCL    N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL    N/A    

Median     N/A     95% KM (Chebyshev) UCL 1.246

SD     N/A     97.5% KM (Chebyshev) UCL 1.519

k star     N/A     99% KM (Chebyshev) UCL 2.055

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A       95% KM (BCA) UCL    N/A    

   95% Gamma Approximate UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Arsenic

General Statistics ‐ Data are in µg/L.

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log‐transformed Statistics

Minimum 0.75 Minimum of Log Data ‐0.288

Maximum 180 Maximum of Log Data 5.193

Mean 52.26 Mean of log Data 2.777

Median 16.7 SD of log Data 1.895

SD 61.13

Std. Error of Mean 15.28

Coefficient of Variation 1.17

Skewness 0.927

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.908

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's‐t UCL 79.05   95% H‐UCL 781.7

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 257.7

   95% Adjusted‐CLT UCL (Chen‐1995) 81.18 97.5% Chebyshev (MVUE) UCL 336.6

   95% Modified‐t UCL (Johnson‐1978) 79.64   99% Chebyshev (MVUE) UCL 491.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.475 Data appear Gamma Distributed at 5% Significance Level

Theta Star 110

MLE of Mean 52.26

MLE of Standard Deviation 75.83

nu star 15.2

Approximate Chi Square Value (.05) 7.402 Nonparametric Statistics

Adjusted Level of Significance 0.0335   95% CLT UCL 77.4

Adjusted Chi Square Value 6.79   95% Jackknife UCL 79.05

  95% Standard Bootstrap UCL 76.58

Anderson‐Darling Test Statistic 0.631   95% Bootstrap‐t UCL 85.1

Anderson‐Darling 5% Critical Value 0.793   95% Hall's Bootstrap UCL 78.35

Kolmogorov‐Smirnov Test Statistic 0.195   95% Percentile Bootstrap UCL 76.02

Kolmogorov‐Smirnov 5% Critical Value 0.227   95% BCA Bootstrap UCL 80.18

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 118.9

97.5% Chebyshev(Mean, Sd) UCL 147.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 204.3

   95% Approximate Gamma UCL 107.3

   95% Adjusted Gamma UCL 117

Potential UCL to Use Use 95% Approximate Gamma UCL 107.3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Chromium

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non‐Detect Data 9

Percent Non‐Detects 56.25%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.11 Minimum Detected ‐2.207

Maximum Detected 3.5 Maximum Detected 1.253

Mean of Detected 1.121 Mean of Detected ‐0.472

SD of Detected 1.23 SD of Detected 1.248

Minimum Non‐Detect 0.86 Minimum Non‐Detect ‐0.151

Maximum Non‐Detect 2 Maximum Non‐Detect 0.693

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 87.50%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.971

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.018 Mean ‐0.259

SD 0.796 SD 0.838

   95% DL/2 (t) UCL 1.366   95%  H‐Stat (DL/2) UCL 1.87

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐0.852

SD in Log Scale 1.034

Mean in Original Scale 0.721

SD in Original Scale 0.888

  95% t UCL 1.11

  95% Percentile Bootstrap UCL 1.109

  95% BCA Bootstrap UCL 1.252

  95% H‐UCL 1.521

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.658 Data appear Normal at 5% Significance Level

Theta Star 1.703

nu star 9.218

A‐D Test Statistic 0.21 Nonparametric Statistics

5% A‐D Critical Value 0.728 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.728 Mean 0.736

5% K‐S Critical Value 0.32 SD 0.857

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.251

  95% KM (t) UCL 1.176

Assuming Gamma Distribution   95% KM (z) UCL 1.149

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.173

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 1.387

Maximum 3.5   95% KM (BCA) UCL 1.198

Mean 0.819   95% KM (Percentile Bootstrap) UCL 1.181

Median 0.535 95% KM (Chebyshev) UCL 1.83

SD 0.939 97.5% KM (Chebyshev) UCL 2.303

k star 0.313 99% KM (Chebyshev) UCL 3.234

Theta star 2.62

Nu star 10.01 Potential UCLs to Use

AppChi2 3.947   95% KM (t) UCL 1.176

   95% Gamma Approximate UCL 2.078   95% KM (Percentile Bootstrap) UCL 1.181

   95% Adjusted Gamma UCL 2.327

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Cobalt

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non‐Detect Data 10

Percent Non‐Detects 62.50%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.13 Minimum Detected ‐2.04

Maximum Detected 1.4 Maximum Detected 0.336

Mean of Detected 0.412 Mean of Detected ‐1.259

SD of Detected 0.487 SD of Detected 0.829

Minimum Non‐Detect 1 Minimum Non‐Detect 0

Maximum Non‐Detect 1 Maximum Non‐Detect 0

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.606 Shapiro Wilk Test Statistic 0.801

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.467 Mean ‐0.905

SD 0.285 SD 0.556

   95% DL/2 (t) UCL 0.592   95%  H‐Stat (DL/2) UCL 0.639

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐1.421

SD in Log Scale 0.673

Mean in Original Scale 0.313

SD in Original Scale 0.312

  95% t UCL 0.45

  95% Percentile Bootstrap UCL 0.455

  95% BCA Bootstrap UCL 0.525

  95% H‐UCL 0.447

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.857 Data appear Lognormal at 5% Significance Level

Theta Star 0.481

nu star 10.28

A‐D Test Statistic 0.915 Nonparametric Statistics

5% A‐D Critical Value 0.708 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.708 Mean 0.288

5% K‐S Critical Value 0.338 SD 0.292

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0827

  95% KM (t) UCL 0.433

Assuming Gamma Distribution   95% KM (z) UCL 0.424

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.427

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 0.787

Maximum 1.4   95% KM (BCA) UCL 0.452

Mean 0.357   95% KM (Percentile Bootstrap) UCL 0.433

Median 0.239 95% KM (Chebyshev) UCL 0.649

SD 0.362 97.5% KM (Chebyshev) UCL 0.804

k star 0.346 99% KM (Chebyshev) UCL 1.111

Theta star 1.031

Nu star 11.08 Potential UCLs to Use

AppChi2 4.628   95% KM (t) UCL 0.433

   95% Gamma Approximate UCL 0.855   95% KM (% Bootstrap) UCL 0.433

   95% Adjusted Gamma UCL 0.95

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Manganese

General Statistics ‐ Data are in µg/L.

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log‐transformed Statistics

Minimum 1.2 Minimum of Log Data 0.182

Maximum 1580 Maximum of Log Data 7.365

Mean 241.9 Mean of log Data 4.046

Median 101.3 SD of log Data 2.177

SD 398.8

Std. Error of Mean 99.7

Coefficient of Variation 1.649

Skewness 2.866

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.624 Shapiro Wilk Test Statistic 0.938

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's‐t UCL 416.6   95% H‐UCL 9122

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 1584

   95% Adjusted‐CLT UCL (Chen‐1995) 482.2 97.5% Chebyshev (MVUE) UCL 2087

   95% Modified‐t UCL (Johnson‐1978) 428.5   99% Chebyshev (MVUE) UCL 3075

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.406 Data appear Gamma Distributed at 5% Significance Level

Theta Star 596

MLE of Mean 241.9

MLE of Standard Deviation 379.7

nu star 12.98

Approximate Chi Square Value (.05) 5.882 Nonparametric Statistics

Adjusted Level of Significance 0.0335   95% CLT UCL 405.8

Adjusted Chi Square Value 5.347   95% Jackknife UCL 416.6

  95% Standard Bootstrap UCL 403.9

Anderson‐Darling Test Statistic 0.252   95% Bootstrap‐t UCL 690.3

Anderson‐Darling 5% Critical Value 0.807   95% Hall's Bootstrap UCL 1114

Kolmogorov‐Smirnov Test Statistic 0.117   95% Percentile Bootstrap UCL 422.3

Kolmogorov‐Smirnov 5% Critical Value 0.229   95% BCA Bootstrap UCL 495.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 676.4

97.5% Chebyshev(Mean, Sd) UCL 864.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1234

   95% Approximate Gamma UCL 533.9

   95% Adjusted Gamma UCL 587.4

Potential UCL to Use Use 95% Adjusted Gamma UCL 587.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician
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SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK

Vanadium

General Statistics ‐ Data are in µg/L.

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non‐Detect Data 3

Percent Non‐Detects 18.75%

Raw Statistics Log‐transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 20.5 Maximum Detected 3.02

Mean of Detected 6.862 Mean of Detected 1.721

SD of Detected 4.835 SD of Detected 0.682

Minimum Non‐Detect 5 Minimum Non‐Detect 1.609

Maximum Non‐Detect 5 Maximum Non‐Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.816 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.044 Mean 1.57

SD 4.668 SD 0.691

   95% DL/2 (t) UCL 8.09   95%  H‐Stat (DL/2) UCL 9.152

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.094 Mean in Log Scale 1.573

SD 5.753 SD in Log Scale 0.697

   95% MLE (t) UCL 7.615 Mean in Original Scale 6.065

   95% MLE (Tiku) UCL 8.021 SD in Original Scale 4.66

  95% t UCL 8.107

  95% Percentile Bootstrap UCL 8.071

  95% BCA Bootstrap UCL 8.666

  95% H UCL 9.265

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.051 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.346

nu star 53.32

A‐D Test Statistic 0.313 Nonparametric Statistics

5% A‐D Critical Value 0.741 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.741 Mean 6.081

5% K‐S Critical Value 0.239 SD 4.509

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.181

  95% KM (t) UCL 8.152

Assuming Gamma Distribution   95% KM (z) UCL 8.024

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 8.146

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 9.217

Maximum 20.5   95% KM (BCA) UCL 8.438

Mean 5.969   95% KM (Percentile Bootstrap) UCL 8.002

Median 5.55 95% KM (Chebyshev) UCL 11.23

SD 4.789 97.5% KM (Chebyshev) UCL 13.46

k star 0.497 99% KM (Chebyshev) UCL 17.83

Theta star 12.01

Nu star 15.91 Potential UCLs to Use

AppChi2 7.899   95% KM (BCA) UCL 8.438

   95% Gamma Approximate UCL 12.02

   95% Adjusted Gamma UCL 13.08

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

cis‐1,2‐Dichloroethene

General Statistics (µg/L)

Number of Valid Data 8 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non‐Detect Data 4

Percent Non‐Detects 50.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.36 Minimum Detected ‐1.022

Maximum Detected 31 Maximum Detected 3.434

Mean of Detected 14.55 Mean of Detected 1.371

SD of Detected 16.24 SD of Detected 2.307

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 0.5 Maximum Non‐Detect ‐0.693

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.83

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.399 Mean ‐0.00763

SD 13.09 SD 2.11

   95% DL/2 (t) UCL 16.17    95%  H‐Stat (DL/2) UCL 1574

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐0.0809

SD in Log Scale 2.325

Mean in Original Scale 7.455

SD in Original Scale 13.06

   95% t UCL 16.2

   95% Percentile Bootstrap UCL 15.08

   95% BCA Bootstrap UCL 17.57

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.289 Data appear Normal at 5% Significance Level

Theta Star 50.39

nu star 2.309

A‐D Test Statistic 0.539 Nonparametric Statistics

5% A‐D Critical Value 0.682 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.682 Mean 7.454

5% K‐S Critical Value 0.411 SD 12.22

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.987

   95% KM (t) UCL 16.9

Assuming Gamma Distribution    95% KM (z) UCL 15.66

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.07

Minimum 0.36    95% KM (bootstrap t) UCL 13.17

Maximum 62.84    95% KM (BCA) UCL 27.25

Mean 20.37    95% KM (Percentile Bootstrap) UCL 26.63

Median 18.09 95% KM (Chebyshev) UCL 29.19

SD 21.02 97.5% KM (Chebyshev) UCL 38.6

k star 0.505 99% KM (Chebyshev) UCL 57.08

Theta star 40.35

Nu star 8.076 Potential UCLs to Use

AppChi2 2.779    95% KM (t) UCL 16.9

   95% Gamma Approximate UCL 59.18    95% KM (Percentile Bootstrap) UCL 26.63

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Methyl tert butyl ether

General Statistics (µg/L)

Number of Valid Data 8 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non‐Detect Data 4

Percent Non‐Detects 50.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.54 Minimum Detected ‐0.616

Maximum Detected 330 Maximum Detected 5.799

Mean of Detected 162.9 Mean of Detected 2.783

SD of Detected 187.2 SD of Detected 3.48

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 0.5 Maximum Non‐Detect ‐0.693

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.787

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 81.59 Mean 0.699

SD 150.3 SD 3.187

   95% DL/2 (t) UCL 182.2    95%  H‐Stat (DL/2) UCL 31929975

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐2.354

SD in Log Scale 6.29

Mean in Original Scale 81.47

SD in Original Scale 150.3

   95% t UCL 182.2

   95% Percentile Bootstrap UCL 163.8

   95% BCA Bootstrap UCL 202.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.241 Data appear Gamma Distributed at 5% Significance Level

Theta Star 675.1

nu star 1.931

A‐D Test Statistic 0.647 Nonparametric Statistics

5% A‐D Critical Value 0.704 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.704 Mean 81.74

5% K‐S Critical Value 0.418 SD 140.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 57.35

   95% KM (t) UCL 190.4

Assuming Gamma Distribution    95% KM (z) UCL 176.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 182.1

Minimum 0.54    95% KM (bootstrap t) UCL 138.3

Maximum 377.3    95% KM (BCA) UCL 322.5

Mean 162.9    95% KM (Percentile Bootstrap) UCL 321.3

Median 110.7 95% KM (Chebyshev) UCL 331.7

SD 156.7 97.5% KM (Chebyshev) UCL 439.9

k star 0.389 99% KM (Chebyshev) UCL 652.3

Theta star 419.1

Nu star 6.22 Potential UCLs to Use

AppChi2 1.753    95% KM (t) UCL 190.4

   95% Gamma Approximate UCL 578

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Trichloroethene

General Statistics (µg/L)

Number of Valid Data 8 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 6

Percent Non‐Detects 75.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 620 Minimum Detected 6.43

Maximum Detected 1800 Maximum Detected 7.496

Mean of Detected 1210 Mean of Detected 6.963

SD of Detected 834.4 SD of Detected 0.754

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 0.5 Maximum Non‐Detect ‐0.693

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 302.7 Mean 0.701

SD 642.7 SD 3.875

   95% DL/2 (t) UCL 733.2    95%  H‐Stat (DL/2) UCL 8.24E+10

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 767.5

5% K‐S Critical Value     N/A     SD 390.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 195.1

   95% KM (t) UCL 1137

Assuming Gamma Distribution    95% KM (z) UCL 1088

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Minimum     N/A        95% KM (bootstrap t) UCL     N/A    

Maximum     N/A        95% KM (BCA) UCL     N/A    

Mean     N/A        95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A     95% KM (Chebyshev) UCL 1618

SD     N/A     97.5% KM (Chebyshev) UCL 1986

k star     N/A     99% KM (Chebyshev) UCL 2709

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A        95% KM (t) UCL 1137

   95% Gamma Approximate UCL     N/A        95% KM (% Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Naphthalene

General Statistics (µg/L)

Number of Valid Data 8 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 6

Percent Non‐Detects 75.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.084 Minimum Detected ‐2.477

Maximum Detected 0.18 Maximum Detected ‐1.715

Mean of Detected 0.132 Mean of Detected ‐2.096

SD of Detected 0.0679 SD of Detected 0.539

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0705 Mean ‐2.771

SD 0.0458 SD 0.464

   95% DL/2 (t) UCL 0.101    95%  H‐Stat (DL/2) UCL 0.104

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.096

5% K‐S Critical Value     N/A     SD 0.0317

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0159

   95% KM (t) UCL 0.126

Assuming Gamma Distribution    95% KM (z) UCL 0.122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Minimum     N/A        95% KM (bootstrap t) UCL     N/A    

Maximum     N/A        95% KM (BCA) UCL     N/A    

Mean     N/A        95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A     95% KM (Chebyshev) UCL 0.165

SD     N/A     97.5% KM (Chebyshev) UCL 0.195

k star     N/A     99% KM (Chebyshev) UCL 0.254

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A        95% KM (t) UCL 0.126

   95% Gamma Approximate UCL     N/A        95% KM (% Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Arsenic

General Statistics (µg/L)

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log‐transformed Statistics

Minimum 0.85 Minimum of Log Data ‐0.163

Maximum 68.8 Maximum of Log Data 4.231

Mean 13.49 Mean of log Data 1.805

Median 6.1 SD of log Data 1.277

SD 22.61

Coefficient of Variation 1.675

Skewness 2.702

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10‐15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.562 Shapiro Wilk Test Statistic 0.952

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's‐t UCL 28.64    95% H‐UCL 101.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 35.52

   95% Adjusted‐CLT UCL (Chen‐1995) 34.8  97.5% Chebyshev (MVUE) UCL 45.76

   95% Modified‐t UCL (Johnson‐1978) 29.91    99% Chebyshev (MVUE) UCL 65.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.553 Data appear Gamma Distributed at 5% Significance Level

Theta Star 24.42

MLE of Mean 13.49

MLE of Standard Deviation 18.15

nu star 8.843

Approximate Chi Square Value (.05) 3.232 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 26.64

Adjusted Chi Square Value 2.436    95% Jackknife UCL 28.64

   95% Standard Bootstrap UCL 25.56

Anderson‐Darling Test Statistic 0.667    95% Bootstrap‐t UCL 97.58

Anderson‐Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 97.81

Kolmogorov‐Smirnov Test Statistic 0.282    95% Percentile Bootstrap UCL 28.37

Kolmogorov‐Smirnov 5% Critical Value 0.304    95% BCA Bootstrap UCL 36.96

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 48.34

97.5% Chebyshev(Mean, Sd) UCL 63.41

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 93.03

   95% Approximate Gamma UCL 36.92

   95% Adjusted Gamma UCL 48.98

Potential UCL to Use Use 95% Approximate Gamma UCL 36.92

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Barium

General Statistics (µg/L)

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log‐transformed Statistics

Minimum 158 Minimum of Log Data 5.063

Maximum 8790 Maximum of Log Data 9.081

Mean 2609 Mean of log Data 6.921

Median 858.5 SD of log Data 1.495

SD 3687

Coefficient of Variation 1.413

Skewness 1.416

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10‐15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.643 Shapiro Wilk Test Statistic 0.861

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's‐t UCL 5079    95% H‐UCL 44707

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8195

   95% Adjusted‐CLT UCL (Chen‐1995) 5451  97.5% Chebyshev (MVUE) UCL 10672

   95% Modified‐t UCL (Johnson‐1978) 5188    99% Chebyshev (MVUE) UCL 15539

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.487 Data appear Lognormal at 5% Significance Level

Theta Star 5356

MLE of Mean 2609

MLE of Standard Deviation 3738

nu star 7.795

Approximate Chi Square Value (.05) 2.617 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 4753

Adjusted Chi Square Value 1.922    95% Jackknife UCL 5079

   95% Standard Bootstrap UCL 4623

Anderson‐Darling Test Statistic 0.863    95% Bootstrap‐t UCL 24339

Anderson‐Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 38899

Kolmogorov‐Smirnov Test Statistic 0.362    95% Percentile Bootstrap UCL 4658

Kolmogorov‐Smirnov 5% Critical Value 0.306    95% BCA Bootstrap UCL 4840

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8292

97.5% Chebyshev(Mean, Sd) UCL 10750

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15580

   95% Approximate Gamma UCL 7772

   95% Adjusted Gamma UCL 10583

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 8292

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Chromium

General Statistics (µg/L)

Number of Valid Data 8 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 6

Percent Non‐Detects 75.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.45 Minimum Detected ‐0.799

Maximum Detected 0.57 Maximum Detected ‐0.562

Mean of Detected 0.51 Mean of Detected ‐0.68

SD of Detected 0.0849 SD of Detected 0.167

Minimum Non‐Detect 2 Minimum Non‐Detect 0.693

Maximum Non‐Detect 4 Maximum Non‐Detect 1.386

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.003 Mean ‐0.0834

SD 0.461 SD 0.444

   95% DL/2 (t) UCL 1.311    95%  H‐Stat (DL/2) UCL 1.483

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A‐D Test Statistic     N/A     Nonparametric Statistics

5% A‐D Critical Value     N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic     N/A     Mean 0.51

5% K‐S Critical Value     N/A     SD 0.06

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.06

   95% KM (t) UCL 0.624

Assuming Gamma Distribution    95% KM (z) UCL 0.609

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.66

Minimum     N/A        95% KM (bootstrap t) UCL     N/A    

Maximum     N/A        95% KM (BCA) UCL 0.57

Mean     N/A        95% KM (Percentile Bootstrap) UCL 0.57

Median     N/A     95% KM (Chebyshev) UCL 0.772

SD     N/A     97.5% KM (Chebyshev) UCL 0.885

k star     N/A     99% KM (Chebyshev) UCL 1.107

Theta star     N/A    

Nu star     N/A     Potential UCLs to Use

AppChi2     N/A        95% KM (t) UCL 0.624

   95% Gamma Approximate UCL     N/A        95% KM (% Bootstrap) UCL 0.57

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK

Manganese

General Statistics (µg/L)

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log‐transformed Statistics

Minimum 34.9 Minimum of Log Data 3.552

Maximum 484 Maximum of Log Data 6.182

Mean 213 Mean of log Data 5.045

Median 154 SD of log Data 0.909

SD 165.8

Coefficient of Variation 0.778

Skewness 0.794

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10‐15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Test Statistic 0.96

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's‐t UCL 324.1    95% H‐UCL 706.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 534.2

   95% Adjusted‐CLT UCL (Chen‐1995) 327  97.5% Chebyshev (MVUE) UCL 670.3

   95% Modified‐t UCL (Johnson‐1978) 326.8    99% Chebyshev (MVUE) UCL 937.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.163 Data appear Normal at 5% Significance Level

Theta Star 183.2

MLE of Mean 213

MLE of Standard Deviation 197.6

nu star 18.6

Approximate Chi Square Value (.05) 9.826 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 309.4

Adjusted Chi Square Value 8.263    95% Jackknife UCL 324.1

   95% Standard Bootstrap UCL 303.2

Anderson‐Darling Test Statistic 0.209    95% Bootstrap‐t UCL 391.9

Anderson‐Darling 5% Critical Value 0.726    95% Hall's Bootstrap UCL 361

Kolmogorov‐Smirnov Test Statistic 0.147    95% Percentile Bootstrap UCL 305.9

Kolmogorov‐Smirnov 5% Critical Value 0.298    95% BCA Bootstrap UCL 315

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 468.5

97.5% Chebyshev(Mean, Sd) UCL 579

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 796.1

   95% Approximate Gamma UCL 403.2

   95% Adjusted Gamma UCL 479.5

Potential UCL to Use Use 95% Student's‐t UCL 324.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Benzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 12

Number of Distinct Detected Data 10 Number of Non‐Detect Data 22

Percent Non‐Detects 64.71%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.155 Minimum Detected ‐1.864

Maximum Detected 24 Maximum Detected 3.178

Mean of Detected 2.708 Mean of Detected ‐0.196Mean of Detected 2.708 Mean of Detected ‐0.196

SD of Detected 6.733 SD of Detected 1.27

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 396 Sh i Wilk T t St ti ti 0 838Shapiro Wilk Test Statistic 0.396 Shapiro Wilk Test Statistic 0.838

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.28 Mean 0.506

SD 64.28 SD 2.287

   95% DL/2 (t) UCL 43.94   95%  H‐Stat (DL/2) UCL 126.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.984

SD in Log Scale 1.097

Mean in Original Scale 1.148

SD in Original Scale 4.062

  95% t UCL 2.327

  95% Percentile Bootstrap UCL 2.494

  95% BCA Bootstrap UCL 3.299

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.452 Data do not follow a Discernable Distribution (0.05)

Theta Star 5 995Theta Star 5.995

nu star 10.84

A‐D Test Statistic 1.916 Nonparametric Statistics

5% A‐D Critical Value 0.783 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.783 Mean 1.357

5% K‐S Critical Value 0.258 SD 4.384

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.867

  95% KM (t) UCL 2.824

Assuming Gamma Distribution   95% KM (z) UCL 2.782

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 2.793

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 15.78

Maximum 24   95% KM (BCA) UCL 3.018

Mean 6.099   95% KM (Percentile Bootstrap) UCL 2.922

Median 2.988 95% KM (Chebyshev) UCL 5.135

SD 7.215 97.5% KM (Chebyshev) UCL 6.77

k star 0.221 99% KM (Chebyshev) UCL 9.982

Theta star 27.59

Nu star 15.03 Potential UCLs to Use

AppChi2 7.282   95% KM (BCA) UCL 3.018

   95% Gamma Approximate UCL 12.59

   95% Adjusted Gamma UCL 13.07   95% Adjusted Gamma UCL 13.07

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Chlorobenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non‐Detect Data 18

Percent Non‐Detects 52.94%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.21 Minimum Detected ‐1.561

Maximum Detected 65 Maximum Detected 4.174

Mean of Detected 18.98 Mean of Detected 1.561Mean of Detected 18.98 Mean of Detected 1.561

SD of Detected 22.74 SD of Detected 2.156

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 794 Sh i Wilk T t St ti ti 0 865Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.865

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 32.72 Mean 1.193

SD 63.84 SD 2.534

   95% DL/2 (t) UCL 51.25   95%  H‐Stat (DL/2) UCL 654

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale 0.513

SD in Log Scale 1.96

Mean in Original Scale 9.53

SD in Original Scale 17.82

  95% t UCL 14.7

  95% Percentile Bootstrap UCL 14.63

  95% BCA Bootstrap UCL 16.04

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.419 Data appear Gamma Distributed at 5% Significance Level

Theta Star 45 28Theta Star 45.28

nu star 13.41

A‐D Test Statistic 0.705 Nonparametric Statistics

5% A‐D Critical Value 0.804 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.804 Mean 10.66

5% K‐S Critical Value 0.228 SD 18.58

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.538

  95% KM (t) UCL 16.65

Assuming Gamma Distribution   95% KM (z) UCL 16.48

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 16.58

Minimum 0.21   95% KM (bootstrap t) UCL 19.42

Maximum 72.25   95% KM (BCA) UCL 16.52

Mean 21.66   95% KM (Percentile Bootstrap) UCL 16.41

Median 15.06 95% KM (Chebyshev) UCL 26.09

SD 21.7 97.5% KM (Chebyshev) UCL 32.76

k star 0.639 99% KM (Chebyshev) UCL 45.86

Theta star 33.92

Nu star 43.42 Potential UCLs to Use

AppChi2 29.31   95% KM (t) UCL 16.65

   95% Gamma Approximate UCL 32.09

   95% Adjusted Gamma UCL 32.73   95% Adjusted Gamma UCL 32.73

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Chloroform

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non‐Detect Data 24

Percent Non‐Detects 70.59%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.37 Minimum Detected ‐0.994

Maximum Detected 19 Maximum Detected 2.944

Mean of Detected 3.474 Mean of Detected 0.52Mean of Detected 3.474 Mean of Detected 0.52

SD of Detected 5.637 SD of Detected 1.164

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 574 Sh i Wilk T t St ti ti 0 946Shapiro Wilk Test Statistic 0.574 Shapiro Wilk Test Statistic 0.946

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.33 Mean 0.599

SD 64.21 SD 2.279

   95% DL/2 (t) UCL 43.97   95%  H‐Stat (DL/2) UCL 135.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.536

SD in Log Scale 1.126

Mean in Original Scale 1.359

SD in Original Scale 3.263

  95% t UCL 2.306

  95% Percentile Bootstrap UCL 2.422

  95% BCA Bootstrap UCL 3.278

  95% H‐UCL 1.839

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0 638 Data appear Gamma Distributed at 5% Significance Levelk star (bias corrected) 0.638 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.445

nu star 12.76

A‐D Test Statistic 0.707 Nonparametric Statistics

5% A‐D Critical Value 0.755 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.755 Mean 1.609

5% K‐S Critical Value 0.275 SD 3.578

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.73

  95% KM (t) UCL 2.845

Assuming Gamma Distribution   95% KM (z) UCL 2.81

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 2.811

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 6.455

Maximum 19   95% KM (BCA) UCL 3.121

Mean 1.269   95% KM (Percentile Bootstrap) UCL 2.948

Median 1.00E‐06 95% KM (Chebyshev) UCL 4.793

SD 3.332 97.5% KM (Chebyshev) UCL 6.17

k star 0.119 99% KM (Chebyshev) UCL 8.876

Theta star 10.67

Nu star 8.085 Potential UCLs to Use

AppChi2 2.784   95% KM (t) UCL 2.845

   95% Gamma Approximate UCL 3.684   95% Gamma Approximate UCL 3.684

   95% Adjusted Gamma UCL 3.897

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,2‐Dibromo‐3‐chloropropane

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non‐Detect Data 27

Percent Non‐Detects 79.41%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.039 Minimum Detected ‐3.244

Maximum Detected 0.39 Maximum Detected ‐0.942

Mean of Detected 0.129 Mean of Detected ‐2.342Mean of Detected 0.129 Mean of Detected ‐2.342

SD of Detected 0.124 SD of Detected 0.764

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.05 Maximum Non‐Detect ‐2.996

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.707 Shapiro Wilk Test Statistic 0.877

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0463 Mean ‐3.412

SD 0.0677 SD 0.642

   95% DL/2 (t) UCL 0.066   95%  H‐Stat (DL/2) UCL 0.051

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐3.413

SD in Log Scale 0.871

Mean in Original Scale 0.0504

SD in Original Scale 0.0682

  95% t UCL 0.0702

  95% Percentile Bootstrap UCL 0.0711

95% BCA Bootstrap UCL 0 0843  95% BCA Bootstrap UCL 0.0843

  95% H‐UCL 0.0682

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.164 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.11

nu star 16.29

A‐D Test Statistic 0.717 Nonparametric Statistics

5% A‐D Critical Value 0.717 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.717 Mean 0.0574

5% K‐S Critical Value 0.316 SD 0.0633

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0117

  95% KM (t) UCL 0.0773

Assuming Gamma Distribution   95% KM (z) UCL 0.0767

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.078

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 0.127

Maximum 0.39   95% KM (BCA) UCL 0.0994

Mean 0.0502   95% KM (Percentile Bootstrap) UCL 0.0949

Median 0.0305 95% KM (Chebyshev) UCL 0.109

SD 0.0752 97.5% KM (Chebyshev) UCL 0.131

k star 0.178 99% KM (Chebyshev) UCL 0.174k star 0.178 99% KM (Chebyshev) UCL 0.174

Theta star 0.282

Nu star 12.1 Potential UCLs to Use

AppChi2 5.295   95% KM (t) UCL 0.0773

   95% Gamma Approximate UCL 0.115

   95% Adjusted Gamma UCL 0.12

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Dibromochloromethane

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.43 Minimum Detected ‐0.844

Maximum Detected 1.2 Maximum Detected 0.182

Mean of Detected 0.815 Mean of Detected ‐0.331Mean of Detected 0.815 Mean of Detected ‐0.331

SD of Detected 0.544 SD of Detected 0.726

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Th P j t T d id t lt ti it ifi l t ti t i t l t ( EPC BTV)The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.63 Mean 0.243

SD 64 41 SD 2 352SD 64.41 SD 2.352

   95% DL/2 (t) UCL 43.32   95%  H‐Stat (DL/2) UCL 124.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

/  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.465

5% K‐S Critical Value    N/A     SD 0.165% K S Critical Value    N/A     SD 0.16

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0484

  95% KM (t) UCL 0.547

Assuming Gamma Distribution   95% KM (z) UCL 0.545

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.962

Minimum    N/A       95% KM (bootstrap t) UCL     N/A    

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL 1.2

Median    N/A     95% KM (Chebyshev) UCL 0.676

SD    N/A     97.5% KM (Chebyshev) UCL 0.767

k star    N/A     99% KM (Chebyshev) UCL 0.946

Theta star N/ATheta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       95% KM (t) UCL 0.547

   95% Gamma Approximate UCL    N/A       95% KM (% Bootstrap) UCL 1.2

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,2‐Dichlorobenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 13

Number of Distinct Detected Data 12 Number of Non‐Detect Data 21

Percent Non‐Detects 61.76%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.2 Minimum Detected ‐1.609

Maximum Detected 56 Maximum Detected 4.025

Mean of Detected 7.864 Mean of Detected 0.893Mean of Detected 7.864 Mean of Detected 0.893

SD of Detected 15.28 SD of Detected 1.55

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 541 Sh i Wilk T t St ti ti 0 982Shapiro Wilk Test Statistic 0.541 Shapiro Wilk Test Statistic 0.982

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 27.14 Mean 0.861

SD 64.2 SD 2.293

   95% DL/2 (t) UCL 45.77   95%  H‐Stat (DL/2) UCL 184.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.614

SD in Log Scale 1.774

Mean in Original Scale 3.224

SD in Original Scale 9.934

  95% t UCL 6.107

  95% Percentile Bootstrap UCL 6.324

  95% BCA Bootstrap UCL 8.008

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.464 Data appear Gamma Distributed at 5% Significance Level

Theta Star 16 93Theta Star 16.93

nu star 12.08

A‐D Test Statistic 0.707 Nonparametric Statistics

5% A‐D Critical Value 0.787 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.787 Mean 3.791

5% K‐S Critical Value 0.249 SD 10.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.995

  95% KM (t) UCL 7.166

Assuming Gamma Distribution   95% KM (z) UCL 7.072

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 6.978

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 15.89

Maximum 60.6   95% KM (BCA) UCL 7.864

Mean 13.79   95% KM (Percentile Bootstrap) UCL 7.422

Median 7.5 95% KM (Chebyshev) UCL 12.49

SD 17.24 97.5% KM (Chebyshev) UCL 16.25

k star 0.179 99% KM (Chebyshev) UCL 23.64

Theta star 77.12

Nu star 12.16 Potential UCLs to Use

AppChi2 5.334   95% KM (t) UCL 7.166

   95% Gamma Approximate UCL 31.45

   95% Adjusted Gamma UCL 32.82   95% Adjusted Gamma UCL 32.82

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,3‐Dichlorobenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non‐Detect Data 20

Percent Non‐Detects 58.82%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.24 Minimum Detected ‐1.427

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 13.65 Mean of Detected 1.241Mean of Detected 13.65 Mean of Detected 1.241

SD of Detected 31.16 SD of Detected 1.687

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 448 Sh i Wilk T t St ti ti 0 974Shapiro Wilk Test Statistic 0.448 Shapiro Wilk Test Statistic 0.974

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 29.42 Mean 0.888

SD 65.87 SD 2.381

   95% DL/2 (t) UCL 48.54   95%  H‐Stat (DL/2) UCL 264.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.157

SD in Log Scale 1.833

Mean in Original Scale 5.947

SD in Original Scale 20.63

  95% t UCL 11.93

  95% Percentile Bootstrap UCL 12.64

  95% BCA Bootstrap UCL 16.51

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.415 Data appear Gamma Distributed at 5% Significance Level

Theta Star 32 89Theta Star 32.89

nu star 11.62

A‐D Test Statistic 0.798 Nonparametric Statistics

5% A‐D Critical Value 0.8 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.8 Mean 6.81

5% K‐S Critical Value 0.243 SD 21.56

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.096

  95% KM (t) UCL 13.74

Assuming Gamma Distribution   95% KM (z) UCL 13.55

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 13.62

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 35.01

Maximum 128   95% KM (BCA) UCL 14.13

Mean 25.4   95% KM (Percentile Bootstrap) UCL 14.37

Median 12.4 95% KM (Chebyshev) UCL 24.66

SD 36.58 97.5% KM (Chebyshev) UCL 32.39

k star 0.153 99% KM (Chebyshev) UCL 47.56

Theta star 166

Nu star 10.41 Potential UCLs to Use

AppChi2 4.197   95% KM (t) UCL 13.74

   95% Gamma Approximate UCL 62.99

   95% Adjusted Gamma UCL 66.04   95% Adjusted Gamma UCL 66.04

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,4‐Dichlorobenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non‐Detect Data 20

Percent Non‐Detects 58.82%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.43 Minimum Detected ‐0.844

Maximum Detected 110 Maximum Detected 4.7

Mean of Detected 23.22 Mean of Detected 1.996Mean of Detected 23.22 Mean of Detected 1.996

SD of Detected 29.86 SD of Detected 1.893

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 754 Sh i Wilk T t St ti ti 0 9Shapiro Wilk Test Statistic 0.754 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 33.36 Mean 1.199

SD 64.82 SD 2.516

   95% DL/2 (t) UCL 52.18   95%  H‐Stat (DL/2) UCL 612.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale 0.196

SD in Log Scale 2.202

Mean in Original Scale 9.985

SD in Original Scale 21.87

  95% t UCL 16.33

  95% Percentile Bootstrap UCL 16.89

  95% BCA Bootstrap UCL 18.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.476 Data appear Gamma Distributed at 5% Significance Level

Theta Star 48 75Theta Star 48.75

nu star 13.34

A‐D Test Statistic 0.499 Nonparametric Statistics

5% A‐D Critical Value 0.789 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.789 Mean 11.55

5% K‐S Critical Value 0.241 SD 22.77

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.361

  95% KM (t) UCL 18.93

Assuming Gamma Distribution   95% KM (z) UCL 18.72

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 18.74

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 24.15

Maximum 132.8   95% KM (BCA) UCL 18.82

Mean 31.41   95% KM (Percentile Bootstrap) UCL 19.27

Median 26.02 95% KM (Chebyshev) UCL 30.56

SD 35.55 97.5% KM (Chebyshev) UCL 38.78

k star 0.213 99% KM (Chebyshev) UCL 54.94

Theta star 147.2

Nu star 14.51 Potential UCLs to Use

AppChi2 6.922   95% KM (t) UCL 18.93

   95% Gamma Approximate UCL 65.84

   95% Adjusted Gamma UCL 68.4   95% Adjusted Gamma UCL 68.4

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,1‐Dichloroethane

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non‐Detect Data 29

Percent Non‐Detects 85.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.55 Minimum Detected ‐0.598

Maximum Detected 11 Maximum Detected 2.398

Mean of Detected 3.13 Mean of Detected 0.545Mean of Detected 3.13 Mean of Detected 0.545

SD of Detected 4.415 SD of Detected 1.111

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.632 Shapiro Wilk Test Statistic 0.847

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.02 Mean 0.465

SD 64.28 SD 2.317

   95% DL/2 (t) UCL 43.68   95%  H‐Stat (DL/2) UCL 135.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐2.582

SD in Log Scale 1.894

Mean in Original Scale 0.537

SD in Original Scale 1 888SD in Original Scale 1.888

  95% t UCL 1.085

  95% Percentile Bootstrap UCL 1.148

  95% BCA Bootstrap UCL 1.517

  95% H‐UCL 1.544

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.522 Data appear Lognormal at 5% Significance Level

Theta Star 5.997

nu star 5.219

A‐D Test Statistic 0.748 Nonparametric Statistics

5% A‐D Critical Value 0.692 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.692 Mean 1.097

5% K‐S Critical Value 0.365 SD 2.084

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.476

  95% KM (t) UCL 1.903

Assuming Gamma Distribution   95% KM (z) UCL 1.88

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.756

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 4.541

Maximum 11   95% KM (BCA) UCL 2.918

Mean 0.46   95% KM (Percentile Bootstrap) UCL 2.364Mean 0.46   95% KM (Percentile Bootstrap) UCL 2.364

Median 1.00E‐06 95% KM (Chebyshev) UCL 3.172

SD 1.905 97.5% KM (Chebyshev) UCL 4.07

k star 0.0895 99% KM (Chebyshev) UCL 5.834

Theta star 5.141

Nu star 6.089 Potential UCLs to Use

AppChi2 1.685   95% KM (BCA) UCL 2.918

   95% Gamma Approximate UCL 1.663

   95% Adjusted Gamma UCL 1.781

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,2‐Dichloroethane

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non‐Detect Data 29

Percent Non‐Detects 85.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.22 Minimum Detected ‐1.514

Maximum Detected 15 Maximum Detected 2.708

Mean of Detected 3.282 Mean of Detected ‐0.367Mean of Detected 3.282 Mean of Detected ‐0.367

SD of Detected 6.553 SD of Detected 1.768

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.573 Shapiro Wilk Test Statistic 0.739

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.86 Mean 0.235

SD 64.36 SD 2.385

   95% DL/2 (t) UCL 43.54   95%  H‐Stat (DL/2) UCL 139.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐1.181

SD in Log Scale 1.029

Mean in Original Scale 0.786

SD in Original Scale 2 525SD in Original Scale 2.525

  95% t UCL 1.519

  95% Percentile Bootstrap UCL 1.637

  95% BCA Bootstrap UCL 2.127

  95% H‐UCL 0.814

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.301 Data do not follow a Discernable Distribution (0.05)

Theta Star 10.89

nu star 3.013

A‐D Test Statistic 0.957 Nonparametric Statistics

5% A‐D Critical Value 0.722 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.722 Mean 0.822

5% K‐S Critical Value 0.375 SD 2.782

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.599

  95% KM (t) UCL 1.836

Assuming Gamma Distribution   95% KM (z) UCL 1.808

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.751

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 17.53

Maximum 15   95% KM (BCA) UCL 2.226

Mean 1.161   95% KM (Percentile Bootstrap) UCL 1.924Mean 1.161   95% KM (Percentile Bootstrap) UCL 1.924

Median 1.00E‐06 95% KM (Chebyshev) UCL 3.433

SD 2.78 97.5% KM (Chebyshev) UCL 4.563

k star 0.119 99% KM (Chebyshev) UCL 6.783

Theta star 9.797

Nu star 8.06 Potential UCLs to Use

AppChi2 2.77 97.5% KM (Chebyshev) UCL 4.563

   95% Gamma Approximate UCL 3.379

   95% Adjusted Gamma UCL 3.575

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,1‐Dichloroethene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 13

Number of Distinct Detected Data 12 Number of Non‐Detect Data 21

Percent Non‐Detects 61.76%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.725 Minimum Detected ‐0.322

Maximum Detected 280 Maximum Detected 5.635

Mean of Detected 28.27 Mean of Detected 1.726Mean of Detected 28.27 Mean of Detected 1.726

SD of Detected 75.98 SD of Detected 1.657

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 39 Sh i Wilk T t St ti ti 0 927Shapiro Wilk Test Statistic 0.39 Shapiro Wilk Test Statistic 0.927

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 35.12 Mean 1.275

SD 76.91 SD 2.319

   95% DL/2 (t) UCL 57.45   95%  H‐Stat (DL/2) UCL 307.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.223

SD in Log Scale 2.135

Mean in Original Scale 11.11

SD in Original Scale 47.83

  95% t UCL 24.99

  95% Percentile Bootstrap UCL 27.1

  95% BCA Bootstrap UCL 42.58

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.364 Data appear Lognormal at 5% Significance Level

Theta Star 77 7Theta Star 77.7

nu star 9.458

A‐D Test Statistic 1.323 Nonparametric Statistics

5% A‐D Critical Value 0.809 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.809 Mean 12.49

5% K‐S Critical Value 0.253 SD 48.39

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.916

  95% KM (t) UCL 27.57

Assuming Gamma Distribution   95% KM (z) UCL 27.15

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 27.21

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 121.5

Maximum 280   95% KM (BCA) UCL 30.54

Mean 39.76   95% KM (Percentile Bootstrap) UCL 29.65

Median 9.376 95% KM (Chebyshev) UCL 51.35

SD 68.94 97.5% KM (Chebyshev) UCL 68.16

k star 0.134 99% KM (Chebyshev) UCL 101.2

Theta star 297.7

Nu star 9.083 Potential UCLs to Use

AppChi2 3.377 97.5% KM (Chebyshev) UCL 68.16

   95% Gamma Approximate UCL 106.9

   95% Adjusted Gamma UCL 112.6   95% Adjusted Gamma UCL 112.6

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

cis‐1,2‐Dichloroethene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 32

Number of Distinct Detected Data 28 Number of Non‐Detect Data 2

Percent Non‐Detects 5.88%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.96 Minimum Detected ‐0.0408

Maximum Detected 390000 Maximum Detected 12.87

Mean of Detected 21780 Mean of Detected 6.548Mean of Detected 21780 Mean of Detected 6.548

SD of Detected 71726 SD of Detected 3.386

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 0.5 Maximum Non‐Detect ‐0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.342 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20499 Mean 6.081

SD 69713 SD 3.79

   95% DL/2 (t) UCL 40732   95%  H‐Stat (DL/2) UCL 50855438

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 17502 Mean in Log Scale 6.079

SD 71253 SD in Log Scale 3.797

   95% MLE (t) UCL 38182 Mean in Original Scale 20499( ) g

   95% MLE (Tiku) UCL 36122 SD in Original Scale 69713

  95% t UCL 40732

  95% Percentile Bootstrap UCL 44072

  95% BCA Bootstrap UCL 59613

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.213 Data appear Lognormal at 5% Significance Level

Theta Star 102300

nu star 13.63

A‐D Test Statistic 1 394 Nonparametric StatisticsA‐D Test Statistic 1.394 Nonparametric Statistics

5% A‐D Critical Value 0.893 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.893 Mean 20499

5% K‐S Critical Value 0.172 SD 68680

Data not Gamma Distributed at 5% Significance Level SE of Mean 11967

  95% KM (t) UCL 40751

Assuming Gamma Distribution   95% KM (z) UCL 40183

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 40732

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 113532

Maximum 390000   95% KM (BCA) UCL 42416

Mean 20499   95% KM (Percentile Bootstrap) UCL 41743

Median 1050 95% KM (Chebyshev) UCL 72662

SD 69713 97.5% KM (Chebyshev) UCL 95233

k star 0.15 99% KM (Chebyshev) UCL 139569

Theta star 136262

Nu star 10.23 Potential UCLs to Use

AppChi2 4.086   99% KM (Chebyshev) UCL 139569

   95% Gamma Approximate UCL 51323

   95% Adjusted Gamma UCL 53839

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

trans‐1,2‐Dichloroethene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non‐Detect Data 11

Percent Non‐Detects 32.35%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.11 Minimum Detected ‐2.207

Maximum Detected 1300 Maximum Detected 7.17

Mean of Detected 137.4 Mean of Detected 2.684Mean of Detected 137.4 Mean of Detected 2.684

SD of Detected 338.3 SD of Detected 2.269

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 250 Maximum Non‐Detect 5.521

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 91.18%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 45 Sh i Wilk T t St ti ti 0 96Shapiro Wilk Test Statistic 0.45 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 100.8 Mean 1.929

SD 282.8 SD 2.584

   95% DL/2 (t) UCL 182.9   95%  H‐Stat (DL/2) UCL 1679

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE yields a negative mean Mean in Log Scale 1.593

SD in Log Scale 2.589

Mean in Original Scale 93.44

SD in Original Scale 283.7

  95% t UCL 175.8

  95% Percentile Bootstrap UCL 178.1

  95% BCA Bootstrap UCL 225

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.296 Data appear Lognormal at 5% Significance Level

Theta Star 464 7Theta Star 464.7

nu star 13.6

A‐D Test Statistic 1.871 Nonparametric Statistics

5% A‐D Critical Value 0.847 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.847 Mean 93.95

5% K‐S Critical Value 0.197 SD 279.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 48.99

  95% KM (t) UCL 176.9

Assuming Gamma Distribution   95% KM (z) UCL 174.5

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 176.3

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 329.6

Maximum 1300   95% KM (BCA) UCL 176.1

Mean 105.7   95% KM (Percentile Bootstrap) UCL 181.8

Median 7.3 95% KM (Chebyshev) UCL 307.5

SD 288.8 97.5% KM (Chebyshev) UCL 399.9

k star 0.0959 99% KM (Chebyshev) UCL 581.4

Theta star 1102

Nu star 6.521 Potential UCLs to Use

AppChi2 1.912   99% KM (Chebyshev) UCL 581.4

   95% Gamma Approximate UCL 360.4

   95% Adjusted Gamma UCL 384.7   95% Adjusted Gamma UCL 384.7

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Ethylbenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.62 Minimum Detected ‐0.478

Maximum Detected 20 Maximum Detected 2.996

Mean of Detected 10.31 Mean of Detected 1.259Mean of Detected 10.31 Mean of Detected 1.259

SD of Detected 13.7 SD of Detected 2.456

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Th P j t T d id t lt ti it ifi l t ti t i t l t ( EPC BTV)The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25 Mean 0.241

SD 64 35 SD 2 396SD 64.35 SD 2.396

   95% DL/2 (t) UCL 43.68   95%  H‐Stat (DL/2) UCL 146.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

/  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 1.312

5% K‐S Critical Value    N/A     SD 3.5965% K S Critical Value    N/A     SD 3.596

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.961

  95% KM (t) UCL 2.939

Assuming Gamma Distribution   95% KM (z) UCL 2.893

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 13.92

Minimum    N/A       95% KM (bootstrap t) UCL 1.463

Maximum    N/A       95% KM (BCA) UCL 20

Mean    N/A       95% KM (Percentile Bootstrap) UCL 20

Median    N/A     95% KM (Chebyshev) UCL 5.502

SD    N/A     97.5% KM (Chebyshev) UCL 7.315

k star    N/A     99% KM (Chebyshev) UCL 10.88

Theta star N/ATheta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       99% KM (Chebyshev) UCL 10.88

   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Methylcyclohexane

General Statistics (µg/L)

Number of Valid Data 33 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non‐Detect Data 27

Percent Non‐Detects 81.82%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.89 Minimum Detected ‐0.117

Maximum Detected 42 Maximum Detected 3.738

Mean of Detected 11.02 Mean of Detected 1.583Mean of Detected 11.02 Mean of Detected 1.583

SD of Detected 15.66 SD of Detected 1.442

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.71 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 26.72 Mean 0.473

SD 65.14 SD 2.421

   95% DL/2 (t) UCL 45.93   95%  H‐Stat (DL/2) UCL 207.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐2.183

SD in Log Scale 2.449

Mean in Original Scale 2.107

SD in Original Scale 7 518SD in Original Scale 7.518

  95% t UCL 4.323

  95% Percentile Bootstrap UCL 4.626

  95% BCA Bootstrap UCL 6.338

  95% H‐UCL 16.23

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.479 Data appear Gamma Distributed at 5% Significance Level

Theta Star 23.01

nu star 5.745

A‐D Test Statistic 0.31 Nonparametric Statistics

5% A‐D Critical Value 0.722 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.722 Mean 3.132

5% K‐S Critical Value 0.344 SD 7.826

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.627

  95% KM (t) UCL 5.888

Assuming Gamma Distribution   95% KM (z) UCL 5.808

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 5.518

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 11.3

Maximum 42   95% KM (BCA) UCL 11

Mean 2.003   95% KM (Percentile Bootstrap) UCL 7.8Mean 2.003   95% KM (Percentile Bootstrap) UCL 7.8

Median 1.00E‐06 95% KM (Chebyshev) UCL 10.22

SD 7.545 97.5% KM (Chebyshev) UCL 13.29

k star 0.0857 99% KM (Chebyshev) UCL 19.32

Theta star 23.36

Nu star 5.657 Potential UCLs to Use

AppChi2 1.467   95% KM (t) UCL 5.888

   95% Gamma Approximate UCL 7.722

   95% Adjusted Gamma UCL 8.323

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Page 15 of 56



SHALLOW ONSITE GROUNDWATER

Methylene chloride

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non‐Detect Data 30

Percent Non‐Detects 88.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.36 Minimum Detected ‐1.022

Maximum Detected 7 Maximum Detected 1.946

Mean of Detected 2.125 Mean of Detected ‐0.0595Mean of Detected 2.125 Mean of Detected ‐0.0595

SD of Detected 3.253 SD of Detected 1.362

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.667 Shapiro Wilk Test Statistic 0.796

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.63 Mean 0.242

SD 64.41 SD 2.348

   95% DL/2 (t) UCL 43.33   95%  H‐Stat (DL/2) UCL 122.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐0.847

SD in Log Scale 0.773

Mean in Original Scale 0.655

SD in Original Scale 1 15SD in Original Scale 1.15

  95% t UCL 0.989

  95% Percentile Bootstrap UCL 1.027

  95% BCA Bootstrap UCL 1.252

  95% H‐UCL 0.776

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.351 Data appear Lognormal at 5% Significance Level

Theta Star 6.052

nu star 2.809

A‐D Test Statistic 0.69 Nonparametric Statistics

5% A‐D Critical Value 0.671 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.671 Mean 0.696

5% K‐S Critical Value 0.405 SD 1.316

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.312

  95% KM (t) UCL 1.225

Assuming Gamma Distribution   95% KM (z) UCL 1.21

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.176

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 4.831

Maximum 7   95% KM (BCA) UCL     N/A    

Mean 0.762   95% KM (Percentile Bootstrap) UCL 1.957Mean 0.762   95% KM (Percentile Bootstrap) UCL 1.957

Median 0.259 95% KM (Chebyshev) UCL 2.058

SD 1.334 97.5% KM (Chebyshev) UCL 2.647

k star 0.163 99% KM (Chebyshev) UCL 3.804

Theta star 4.668

Nu star 11.09 Potential UCLs to Use

AppChi2 4.636   95% KM (BCA) UCL     N/A    

   95% Gamma Approximate UCL 1.822

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Tetrachloroethene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 21

Number of Distinct Detected Data 18 Number of Non‐Detect Data 13

Percent Non‐Detects 38.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.25 Minimum Detected ‐1.386

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 98 Mean of Detected 1.758Mean of Detected 98 Mean of Detected 1.758

SD of Detected 346.2 SD of Detected 2.314

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 97.06%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 297 Sh i Wilk T t St ti ti 0 932Shapiro Wilk Test Statistic 0.297 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 83.84 Mean 1.707

SD 276.2 SD 2.513

   95% DL/2 (t) UCL 164   95%  H‐Stat (DL/2) UCL 1007

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale 0.821

SD in Log Scale 2.37

Mean in Original Scale 61.04

SD in Original Scale 273.7

  95% t UCL 140.5

  95% Percentile Bootstrap UCL 152.6

  95% BCA Bootstrap UCL 205

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.247 Data appear Lognormal at 5% Significance Level

Theta Star 396 8Theta Star 396.8

nu star 10.37

A‐D Test Statistic 2.15 Nonparametric Statistics

5% A‐D Critical Value 0.868 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.868 Mean 62.72

5% K‐S Critical Value 0.208 SD 269.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 47.42

  95% KM (t) UCL 143

Assuming Gamma Distribution   95% KM (z) UCL 140.7

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 142.2

Minimum 0.25   95% KM (bootstrap t) UCL 647.4

Maximum 1600   95% KM (BCA) UCL 162.7

Mean 98.47   95% KM (Percentile Bootstrap) UCL 154.6

Median 71.59 95% KM (Chebyshev) UCL 269.4

SD 269.5 97.5% KM (Chebyshev) UCL 358.8

k star 0.366 99% KM (Chebyshev) UCL 534.5

Theta star 269

Nu star 24.89 Potential UCLs to Use

AppChi2 14.53   99% KM (Chebyshev) UCL 534.5

   95% Gamma Approximate UCL 168.7

   95% Adjusted Gamma UCL 173.4   95% Adjusted Gamma UCL 173.4

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,2,3‐Trichlorobenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 16

Number of Distinct Detected Data 15 Number of Non‐Detect Data 18

Percent Non‐Detects 52.94%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.58 Minimum Detected ‐0.545

Maximum Detected 280 Maximum Detected 5.635

Mean of Detected 29.91 Mean of Detected 1.654Mean of Detected 29.91 Mean of Detected 1.654

SD of Detected 70.46 SD of Detected 1.881

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 471 Sh i Wilk T t St ti ti 0 925Shapiro Wilk Test Statistic 0.471 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 37.86 Mean 1.236

SD 77.35 SD 2.439

   95% DL/2 (t) UCL 60.31   95%  H‐Stat (DL/2) UCL 468.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.184

SD in Log Scale 2.468

Mean in Original Scale 14.32

SD in Original Scale 49.8

  95% t UCL 28.77

  95% Percentile Bootstrap UCL 30.31

  95% BCA Bootstrap UCL 41.31

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.351 Data appear Lognormal at 5% Significance Level

Theta Star 85 28Theta Star 85.28

nu star 11.22

A‐D Test Statistic 1.16 Nonparametric Statistics

5% A‐D Critical Value 0.821 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.821 Mean 15.99

5% K‐S Critical Value 0.231 SD 50.49

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.266

  95% KM (t) UCL 31.67

Assuming Gamma Distribution   95% KM (z) UCL 31.23

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 31.41

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 94.56

Maximum 280   95% KM (BCA) UCL 32.79

Mean 31.75   95% KM (Percentile Bootstrap) UCL 32.39

Median 5.55 95% KM (Chebyshev) UCL 56.38

SD 63.82 97.5% KM (Chebyshev) UCL 73.86

k star 0.119 99% KM (Chebyshev) UCL 108.2

Theta star 265.8

Nu star 8.124 Potential UCLs to Use

AppChi2 2.807 97.5% KM (Chebyshev) UCL 73.86

   95% Gamma Approximate UCL 91.89

   95% Adjusted Gamma UCL 97.18   95% Adjusted Gamma UCL 97.18

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,2,4‐Trichlorobenzene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 21

Number of Distinct Detected Data 19 Number of Non‐Detect Data 13

Percent Non‐Detects 38.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.4 Minimum Detected ‐0.916

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 143.5 Mean of Detected 3.043Mean of Detected 143.5 Mean of Detected 3.043

SD of Detected 349 SD of Detected 2.242

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 97.06%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 435 Sh i Wilk T t St ti ti 0 974Shapiro Wilk Test Statistic 0.435 Shapiro Wilk Test Statistic 0.974

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 100.4 Mean 1.911

SD 281 SD 2.757

   95% DL/2 (t) UCL 181.9   95%  H‐Stat (DL/2) UCL 3463

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale 1.547

SD in Log Scale 2.764

Mean in Original Scale 89.02

SD in Original Scale 280.7

  95% t UCL 170.5

  95% Percentile Bootstrap UCL 179.6

  95% BCA Bootstrap UCL 235.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.331 Data appear Gamma Distributed at 5% Significance Level

Theta Star 433Theta Star 433

nu star 13.92

A‐D Test Statistic 0.676 Nonparametric Statistics

5% A‐D Critical Value 0.836 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.836 Mean 91.01

5% K‐S Critical Value 0.204 SD 276.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 48.69

  95% KM (t) UCL 173.4

Assuming Gamma Distribution   95% KM (z) UCL 171.1

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 172.5

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 372.3

Maximum 1600   95% KM (BCA) UCL 178.7

Mean 102.8   95% KM (Percentile Bootstrap) UCL 177.5

Median 9.75 95% KM (Chebyshev) UCL 303.3

SD 280.7 97.5% KM (Chebyshev) UCL 395.1

k star 0.0984 99% KM (Chebyshev) UCL 575.5

Theta star 1044

Nu star 6.693 Potential UCLs to Use

AppChi2 2.003   95% KM (BCA) UCL 178.7

   95% Gamma Approximate UCL 343.3

   95% Adjusted Gamma UCL 365.9   95% Adjusted Gamma UCL 365.9

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,1,2‐Trichloroethane

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non‐Detect Data 24

Percent Non‐Detects 70.59%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.49 Minimum Detected ‐0.713

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 18.34 Mean of Detected 1.64Mean of Detected 18.34 Mean of Detected 1.64

SD of Detected 36.46 SD of Detected 1.651

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 532 Sh i Wilk T t St ti ti 0 96Shapiro Wilk Test Statistic 0.532 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 29.55 Mean 0.88

SD 65.85 SD 2.402

   95% DL/2 (t) UCL 48.66   95%  H‐Stat (DL/2) UCL 283.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE method failed to converge properly Mean in Log Scale ‐0.387

SD in Log Scale 1.877

Mean in Original Scale 5.738

SD in Original Scale 20.76

  95% t UCL 11.76

  95% Percentile Bootstrap UCL 12.56

  95% BCA Bootstrap UCL 16.88

  95% H‐UCL 13.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0 417 Data appear Gamma Distributed at 5% Significance Levelk star (bias corrected) 0.417 Data appear Gamma Distributed at 5% Significance Level

Theta Star 43.99

nu star 8.338

A‐D Test Statistic 0.641 Nonparametric Statistics

5% A‐D Critical Value 0.777 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.777 Mean 6.683

5% K‐S Critical Value 0.281 SD 21.67

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.181

  95% KM (t) UCL 13.76

Assuming Gamma Distribution   95% KM (z) UCL 13.56

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 13.17

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 35.27

Maximum 120   95% KM (BCA) UCL 17.03

Mean 5.394   95% KM (Percentile Bootstrap) UCL 14.45

Median 1.00E‐06 95% KM (Chebyshev) UCL 24.91

SD 20.84 97.5% KM (Chebyshev) UCL 32.8

k star 0.0894 99% KM (Chebyshev) UCL 48.29

Theta star 60.35

Nu star 6.078 Potential UCLs to Use

AppChi2 1.68   95% KM (t) UCL 13.76

   95% Gamma Approximate UCL 19.52   95% Gamma Approximate UCL 19.52

   95% Adjusted Gamma UCL 20.9

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Trichloroethene

General Statistics (µg/L)

Number of Valid Observations 34 Number of Distinct Observations 30

Raw Statistics Log‐transformed Statistics

Minimum 0.53 Minimum of Log Data ‐0.635

Maximum 170000 Maximum of Log Data 12.04

Mean 11107 Mean of log Data 6.298

Median 1400 SD of log Data 3.417

SD 31037SD 31037

Coefficient of Variation 2.794

Skewness 4.538

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.395 Shapiro Wilk Test Statistic 0.941

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% St d t' t UCL 20115 95% H UCL 7341386   95% Student's‐t UCL 20115   95% H‐UCL 7341386

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 364272

   95% Adjusted‐CLT UCL (Chen‐1995) 24288 97.5% Chebyshev (MVUE) UCL 487105

   95% Modified‐t UCL (Johnson‐1978) 20806   99% Chebyshev (MVUE) UCL 728386

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.236 Data appear Gamma Distributed at 5% Significance Level

Theta Star 47057

MLE of Mean 11107

MLE of Standard Deviation 22862

nu star 16.05

Approximate Chi Square Value (.05) 7.998 Nonparametric Statistics

Adjusted Level of Significance 0.0422   95% CLT UCL 19862

Adjusted Chi Square Value 7.717   95% Jackknife UCL 20115

  95% Standard Bootstrap UCL 19756

Anderson‐Darling Test Statistic 0.567   95% Bootstrap‐t UCL 48714

Anderson‐Darling 5% Critical Value 0.883   95% Hall's Bootstrap UCL 55332

Kolmogorov‐Smirnov Test Statistic 0.119   95% Percentile Bootstrap UCL 20775

Kolmogorov‐Smirnov 5% Critical Value 0.166   95% BCA Bootstrap UCL 27922

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 34309

97.5% Chebyshev(Mean, Sd) UCL 44348

Assuming Gamma Distribution 99% Chebyshev(Mean Sd) UCL 64068Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 64068

   95% Approximate Gamma UCL 22291

   95% Adjusted Gamma UCL 23103

Potential UCL to Use Use 95% Adjusted Gamma UCL 23103

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

o‐Xylene

General Statistics ‐ Data are in µg/L.

Number of Valid Data 34 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non‐Detect Data 31

Percent Non‐Detects 91.18%

Raw Statistics Log‐transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 85 Maximum Detected 4.443

Mean of Detected 29.47 Mean of Detected 1.824Mean of Detected 29.47 Mean of Detected 1.824

SD of Detected 48.09 SD of Detected 2.275

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 500 Maximum Non‐Detect 6.215

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Th th d ill t 'N/A' l t t di l !Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.755 Shapiro Wilk Test Statistic 0.815

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767p p

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 26.99 Mean 0.369

SD 65.12 SD 2.437

   95% DL/2 (t) UCL 45.89   95%  H‐Stat (DL/2) UCL 195.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale ‐7.073

SD in Log Scale 4 35SD in Log Scale 4.35

Mean in Original Scale 2.609

SD in Original Scale 14.56

  95% t UCL 6.836

  95% Percentile Bootstrap UCL 7.603

  95% BCA Bootstrap UCL 12.63

  95% H‐UCL 3827

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)    N/A     Data appear Lognormal at 5% Significance Level

Theta Star    N/A    

/nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 4.213

5% K‐S Critical Value    N/A     SD 15

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.355

  95% KM (t) UCL 9.89

Assuming Gamma Distribution   95% KM (z) UCL 9.731

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 8.519

Minimum    N/A       95% KM (bootstrap t) UCL 279.8Minimum    N/A       95% KM (bootstrap t) UCL 279.8

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL 85

Median    N/A     95% KM (Chebyshev) UCL 18.84

SD    N/A     97.5% KM (Chebyshev) UCL 25.16

k star    N/A     99% KM (Chebyshev) UCL 37.59

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       99% KM (Chebyshev) UCL 37.59

   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended methodNote: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Vinyl chloride

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non‐Detect Data 12

Percent Non‐Detects 35.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.5 Minimum Detected ‐0.693

Maximum Detected 860 Maximum Detected 6.757

Mean of Detected 138.9 Mean of Detected 3.483Mean of Detected 138.9 Mean of Detected 3.483

SD of Detected 241.4 SD of Detected 2.112

Minimum Non‐Detect 0.5 Minimum Non‐Detect ‐0.693

Maximum Non‐Detect 250 Maximum Non‐Detect 5.521

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 91.18%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 586 Sh i Wilk T t St ti ti 0 916Shapiro Wilk Test Statistic 0.586 Shapiro Wilk Test Statistic 0.916

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 97.73 Mean 2.327

SD 202.7 SD 2.733

   95% DL/2 (t) UCL 156.5   95%  H‐Stat (DL/2) UCL 4710

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE yields a negative mean Mean in Log Scale 2.076

SD in Log Scale 2.715

Mean in Original Scale 90.6

SD in Original Scale 203.7

  95% t UCL 149.7

  95% Percentile Bootstrap UCL 148.7

  95% BCA Bootstrap UCL 175.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.415 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 334 4Theta Star 334.4

nu star 18.27

A‐D Test Statistic 0.745 Nonparametric Statistics

5% A‐D Critical Value 0.816 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.816 Mean 92.01

5% K‐S Critical Value 0.197 SD 200.5

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 35.26

  95% KM (t) UCL 151.7

Assuming Gamma Distribution   95% KM (z) UCL 150

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 151.2

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 211.9

Maximum 860   95% KM (BCA) UCL 158

Mean 104.1   95% KM (Percentile Bootstrap) UCL 155.6

Median 20 95% KM (Chebyshev) UCL 245.7

SD 211.1 97.5% KM (Chebyshev) UCL 312.2

k star 0.107 99% KM (Chebyshev) UCL 442.8

Theta star 971.5

Nu star 7.285 Potential UCLs to Use

AppChi2 2.328   95% KM (BCA) UCL 158

   95% Gamma Approximate UCL 325.6

   95% Adjusted Gamma UCL 345.9   95% Adjusted Gamma UCL 345.9

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Benzo(a)anthracene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.18 Minimum Detected ‐1.715

Maximum Detected 1.7 Maximum Detected 0.531

Mean of Detected 0.94 Mean of Detected ‐0.592Mean of Detected 0.94 Mean of Detected ‐0.592

SD of Detected 1.075 SD of Detected 1.588

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Onlyy g y

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.102 Mean ‐2.854

SD 0.283 SD 0.637

   95% DL/2 (t) UCL 0.185   95%  H‐Stat (DL/2) UCL 0.0886

Maximum Likelihood Estimate(MLE) Method N/A Log ROS MethodMaximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

/k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.225

5% K‐S Critical Value    N/A     SD 0.257

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0623

  95% KM (t) UCL 0.33

Assuming Gamma Distribution   95% KM (z) UCL 0.327Assuming Gamma Distribution   95% KM (z) UCL 0.327

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL     N/A    

Minimum    N/A       95% KM (bootstrap t) UCL     N/A    

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median    N/A     95% KM (Chebyshev) UCL 0.496

SD    N/A     97.5% KM (Chebyshev) UCL 0.614

k star    N/A     99% KM (Chebyshev) UCL 0.844

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A     97.5% KM (Chebyshev) UCL 0.614

95% Gamma Approximate UCL N/A   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Benzo(a)pyrene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non‐Detect Data 31

Percent Non‐Detects 91.18%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.14 Minimum Detected ‐1.966

Maximum Detected 2.5 Maximum Detected 0.916

Mean of Detected 0.947 Mean of Detected ‐0.886Mean of Detected 0.947 Mean of Detected ‐0.886

SD of Detected 1.346 SD of Detected 1.571

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

H lt bt i d i 4 t 9 di ti t l t b li blHowever, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.841

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distributiong g g

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.129 Mean ‐2.81

SD 0.42 SD 0.72

   95% DL/2 (t) UCL 0.251   95%  H‐Stat (DL/2) UCL 0.102

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐11.09

SD in Log Scale 5.553

Mean in Original Scale 0.0845

SD in Original Scale 0.429

95% t UCL 0 209  95% t UCL 0.209

  95% Percentile Bootstrap UCL 0.23

  95% BCA Bootstrap UCL 0.309

  95% H‐UCL 970204

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)    N/A     Data appear Normal at 5% Significance Level

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

/5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.211

5% K‐S Critical Value    N/A     SD 0.399

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0837

  95% KM (t) UCL 0.353

Assuming Gamma Distribution   95% KM (z) UCL 0.349

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.308

Minimum    N/A       95% KM (bootstrap t) UCL 2.303

Maximum    N/A       95% KM (BCA) UCL 2.5

Mean    N/A       95% KM (Percentile Bootstrap) UCL 2.5

Median    N/A     95% KM (Chebyshev) UCL 0.576Median    N/A     95% KM (Chebyshev) UCL 0.576

SD    N/A     97.5% KM (Chebyshev) UCL 0.734

k star    N/A     99% KM (Chebyshev) UCL 1.044

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       95% KM (t) UCL 0.353

   95% Gamma Approximate UCL    N/A       95% KM (Percentile Bootstrap) UCL 2.5

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh Maichle and Lee (2006)These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Benzo(b)fluoranthene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.38 Minimum Detected ‐0.968

Maximum Detected 2.1 Maximum Detected 0.742

Mean of Detected 1.24 Mean of Detected ‐0.113Mean of Detected 1.24 Mean of Detected ‐0.113

SD of Detected 1.216 SD of Detected 1.209

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Onlyy g y

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.12 Mean ‐2.826

SD 0.354 SD 0.72

   95% DL/2 (t) UCL 0.223   95%  H‐Stat (DL/2) UCL 0.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS MethodMaximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

/k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.431

5% K‐S Critical Value    N/A     SD 0.291

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0705

  95% KM (t) UCL 0.55

Assuming Gamma Distribution   95% KM (z) UCL 0.547Assuming Gamma Distribution   95% KM (z) UCL 0.547

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL     N/A    

Minimum    N/A       95% KM (bootstrap t) UCL     N/A    

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median    N/A     95% KM (Chebyshev) UCL 0.738

SD    N/A     97.5% KM (Chebyshev) UCL 0.871

k star    N/A     99% KM (Chebyshev) UCL 1.132

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       95% KM (BCA) UCL     N/A    

95% Gamma Approximate UCL N/A   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Benzo(g,h,i)perylene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non‐Detect Data 31

Percent Non‐Detects 91.18%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.17 Minimum Detected ‐1.772

Maximum Detected 2.4 Maximum Detected 0.875

Mean of Detected 0.95 Mean of Detected ‐0.723Mean of Detected 0.95 Mean of Detected ‐0.723

SD of Detected 1.257 SD of Detected 1.407

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

H lt bt i d i 4 t 9 di ti t l t b li blHowever, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.885

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distributiong g g

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.129 Mean ‐2.795

SD 0.404 SD 0.74

   95% DL/2 (t) UCL 0.247   95%  H‐Stat (DL/2) UCL 0.106

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐10.02

SD in Log Scale 5.055

Mean in Original Scale 0.0854

SD in Original Scale 0.413

95% t UCL 0 205  95% t UCL 0.205

  95% Percentile Bootstrap UCL 0.223

  95% BCA Bootstrap UCL 0.302

  95% H‐UCL 41381

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)    N/A     Data appear Normal at 5% Significance Level

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

/5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.239

5% K‐S Critical Value    N/A     SD 0.377

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0791

  95% KM (t) UCL 0.373

Assuming Gamma Distribution   95% KM (z) UCL 0.369

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.344

Minimum    N/A       95% KM (bootstrap t) UCL 1.233

Maximum    N/A       95% KM (BCA) UCL 2.4

Mean    N/A       95% KM (Percentile Bootstrap) UCL 2.4

Median    N/A     95% KM (Chebyshev) UCL 0.584Median    N/A     95% KM (Chebyshev) UCL 0.584

SD    N/A     97.5% KM (Chebyshev) UCL 0.733

k star    N/A     99% KM (Chebyshev) UCL 1.026

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       95% KM (t) UCL 0.373

   95% Gamma Approximate UCL    N/A       95% KM (Percentile Bootstrap) UCL 2.4

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh Maichle and Lee (2006)These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Benzo(k)fluoranthene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.21 Minimum Detected ‐1.561

Maximum Detected 2 Maximum Detected 0.693

Mean of Detected 1.105 Mean of Detected ‐0.434Mean of Detected 1.105 Mean of Detected ‐0.434

SD of Detected 1.266 SD of Detected 1.594

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Onlyy g y

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.112 Mean ‐2.845

SD 0.335 SD 0.672

   95% DL/2 (t) UCL 0.209   95%  H‐Stat (DL/2) UCL 0.093

Maximum Likelihood Estimate(MLE) Method N/A Log ROS MethodMaximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

/k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.263

5% K‐S Critical Value    N/A     SD 0.302

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0734

  95% KM (t) UCL 0.387

Assuming Gamma Distribution   95% KM (z) UCL 0.383Assuming Gamma Distribution   95% KM (z) UCL 0.383

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL     N/A    

Minimum    N/A       95% KM (bootstrap t) UCL     N/A    

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median    N/A     95% KM (Chebyshev) UCL 0.582

SD    N/A     97.5% KM (Chebyshev) UCL 0.721

k star    N/A     99% KM (Chebyshev) UCL 0.992

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A     97.5% KM (Chebyshev) UCL 0.721

95% Gamma Approximate UCL N/A   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

1,1‐Biphenyl

General Statistics ‐ Data are in µg/L.

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 2.3 Maximum Detected 0.833

Mean of Detected 1.7 Mean of Detected 0.464Mean of Detected 1.7 Mean of Detected 0.464

SD of Detected 0.849 SD of Detected 0.522

Minimum Non‐Detect 5 Minimum Non‐Detect 1.609

Maximum Non‐Detect 5 Maximum Non‐Detect 1.609

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Onlyy g y

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.453 Mean 0.89

SD 0.242 SD 0.141

   95% DL/2 (t) UCL 2.523   95%  H‐Stat (DL/2) UCL 2.565

Maximum Likelihood Estimate(MLE) Method N/A Log ROS MethodMaximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

/k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 1.7

5% K‐S Critical Value    N/A     SD 0.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.6

  95% KM (t) UCL 2.715

Assuming Gamma Distribution   95% KM (z) UCL 2.687Assuming Gamma Distribution   95% KM (z) UCL 2.687

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL     N/A    

Minimum    N/A       95% KM (bootstrap t) UCL     N/A    

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median    N/A     95% KM (Chebyshev) UCL 4.315

SD    N/A     97.5% KM (Chebyshev) UCL 5.447

k star    N/A     99% KM (Chebyshev) UCL 7.67

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A       95% KM (t) UCL 2.715

95% Gamma Approximate UCL N/A 95% KM (% Bootstrap) UCL N/A   95% Gamma Approximate UCL    N/A       95% KM (% Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL    N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Dibenzo(a,h)anthracene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non‐Detect Data 29

Percent Non‐Detects 85.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.096 Minimum Detected ‐2.343

Maximum Detected 5.5 Maximum Detected 1.705

Mean of Detected 1.195 Mean of Detected ‐1.377Mean of Detected 1.195 Mean of Detected ‐1.377

SD of Detected 2.407 SD of Detected 1.733

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.561 Shapiro Wilk Test Statistic 0.643

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.218 Mean ‐2.758

SD 0.934 SD 0.838

   95% DL/2 (t) UCL 0.489   95%  H‐Stat (DL/2) UCL 0.125

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐2.838

SD in Log Scale 1.198

Mean in Original Scale 0.231

SD in Original Scale 0.932

  95% t UCL 0.501

  95% Percentile Bootstrap UCL 0.55

95% BCA Bootstrap UCL 0 718  95% BCA Bootstrap UCL 0.718

  95% H‐UCL 0.211

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.301 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.968

nu star 3.012

A‐D Test Statistic 1.152 Nonparametric Statistics

5% A‐D Critical Value 0.722 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.722 Mean 0.258

5% K‐S Critical Value 0.375 SD 0.913

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.175

  95% KM (t) UCL 0.554

Assuming Gamma Distribution   95% KM (z) UCL 0.545

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.516

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 35.95

Maximum 5.5   95% KM (BCA) UCL 0.738

Mean 0.272   95% KM (Percentile Bootstrap) UCL 0.58

Median 1.00E‐06 95% KM (Chebyshev) UCL 1.02

SD 0.953 97.5% KM (Chebyshev) UCL 1.35

k star 0.111 99% KM (Chebyshev) UCL 1.999k star 0.111 99% KM (Chebyshev) UCL 1.999

Theta star 2.448

Nu star 7.568 Potential UCLs to Use

AppChi2 2.487 97.5% KM (Chebyshev) UCL 1.35

   95% Gamma Approximate UCL 0.829

   95% Adjusted Gamma UCL 0.879

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Indeno(1,2,3‐cd)pyrene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 6

Number of Distinct Detected Data 4 Number of Non‐Detect Data 28

Percent Non‐Detects 82.35%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.11 Minimum Detected ‐2.207

Maximum Detected 3.1 Maximum Detected 1.131

Mean of Detected 0.643 Mean of Detected ‐1.427Mean of Detected 0.643 Mean of Detected ‐1.427

SD of Detected 1.205 SD of Detected 1.292

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.532 Shapiro Wilk Test Statistic 0.683

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.155 Mean ‐2.719

SD 0.522 SD 0.788

   95% DL/2 (t) UCL 0.306   95%  H‐Stat (DL/2) UCL 0.122

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐6.196

SD in Log Scale 3.198

Mean in Original Scale 0.117

SD in Original Scale 0.53

  95% t UCL 0.271

  95% Percentile Bootstrap UCL 0.298

95% BCA Bootstrap UCL 0 394  95% BCA Bootstrap UCL 0.394

  95% H‐UCL 8.577

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.423 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.522

nu star 5.072

A‐D Test Statistic 1.246 Nonparametric Statistics

5% A‐D Critical Value 0.729 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.729 Mean 0.204

5% K‐S Critical Value 0.346 SD 0.505

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0948

  95% KM (t) UCL 0.365

Assuming Gamma Distribution   95% KM (z) UCL 0.36

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.353

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 5.808

Maximum 3.1   95% KM (BCA) UCL 0.379

Mean 0.114   95% KM (Percentile Bootstrap) UCL 0.384

Median 1.00E‐06 95% KM (Chebyshev) UCL 0.617

SD 0.531 97.5% KM (Chebyshev) UCL 0.796

k star 0.0992 99% KM (Chebyshev) UCL 1.148k star 0.0992 99% KM (Chebyshev) UCL 1.148

Theta star 1.144

Nu star 6.748 Potential UCLs to Use

AppChi2 2.034   95% KM (BCA) UCL 0.379

   95% Gamma Approximate UCL 0.377

   95% Adjusted Gamma UCL 0.401

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Naphthalene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 12

Number of Distinct Detected Data 9 Number of Non‐Detect Data 22

Percent Non‐Detects 64.71%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.08 Minimum Detected ‐2.526

Maximum Detected 6.5 Maximum Detected 1.872

Mean of Detected 1.285 Mean of Detected ‐1.025Mean of Detected 1.285 Mean of Detected ‐1.025

SD of Detected 2.093 SD of Detected 1.632

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.654 Shapiro Wilk Test Statistic 0.783

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.486 Mean ‐2.3

SD 1.349 SD 1.342

   95% DL/2 (t) UCL 0.877   95%  H‐Stat (DL/2) UCL 0.486

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐2.589

SD in Log Scale 1.767

Mean in Original Scale 0.488g

SD in Original Scale 1.349

  95% t UCL 0.879

  95% Percentile Bootstrap UCL 0.896

  95% BCA Bootstrap UCL 1.064

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.429 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.993

nu star 10.3

A‐D Test Statistic 1 463 Nonparametric StatisticsA‐D Test Statistic 1.463 Nonparametric Statistics

5% A‐D Critical Value 0.785 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.785 Mean 0.51

5% K‐S Critical Value 0.259 SD 1.321

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.237

  95% KM (t) UCL 0.911

Assuming Gamma Distribution   95% KM (z) UCL 0.9

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.9

Minimum 0.08   95% KM (bootstrap t) UCL 1.757

Maximum 6.5   95% KM (BCA) UCL 1.036

Mean 1.829   95% KM (Percentile Bootstrap) UCL 0.937

Median 1.455 95% KM (Chebyshev) UCL 1.542

SD 1.567 97.5% KM (Chebyshev) UCL 1.988

k star 0.952 99% KM (Chebyshev) UCL 2.865

Theta star 1.921

Nu star 64.75 Potential UCLs to Use

AppChi2 47.23 97.5% KM (Chebyshev) UCL 1.988

   95% Gamma Approximate UCL 2.507

   95% Adjusted Gamma UCL 2.547

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Phenanthrene

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 32

Percent Non‐Detects 94.12%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.13 Minimum Detected ‐2.04

Maximum Detected 1.5 Maximum Detected 0.405

Mean of Detected 0.815 Mean of Detected ‐0.817Mean of Detected 0.815 Mean of Detected ‐0.817

SD of Detected 0.969 SD of Detected 1.729

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.1 Maximum Non‐Detect ‐2.303

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Onlyy g y

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.095 Mean ‐2.868

SD 0.249 SD 0.601

   95% DL/2 (t) UCL 0.167   95%  H‐Stat (DL/2) UCL 0.0842

Maximum Likelihood Estimate(MLE) Method N/A Log ROS MethodMaximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

/k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.17

5% K‐S Critical Value    N/A     SD 0.231

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0561

  95% KM (t) UCL 0.265

Assuming Gamma Distribution   95% KM (z) UCL 0.263Assuming Gamma Distribution   95% KM (z) UCL 0.263

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL     N/A    

Minimum    N/A       95% KM (bootstrap t) UCL     N/A    

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median    N/A     95% KM (Chebyshev) UCL 0.415

SD    N/A     97.5% KM (Chebyshev) UCL 0.521

k star    N/A     99% KM (Chebyshev) UCL 0.729

Theta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A     97.5% KM (Chebyshev) UCL 0.521

95% Gamma Approximate UCL N/A   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Total PCB Aroclors

General Statistics ‐ Data are in µg/L.

Number of Valid Data 33 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non‐Detect Data 12

Percent Non‐Detects 36.36%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.045 Minimum Detected ‐3.101

Maximum Detected 81 Maximum Detected 4.394

Mean of Detected 9.885 Mean of Detected 0.664Mean of Detected 9.885 Mean of Detected 0.664

SD of Detected 18.96 SD of Detected 2.131

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.09 Maximum Non‐Detect ‐2.408

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 20

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 39.39%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Sh i Wilk T t St ti ti 0 561 Sh i Wilk T t St ti ti 0 955Shapiro Wilk Test Statistic 0.561 Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.305 Mean ‐0.776

SD 15.74 SD 2.571

   95% DL/2 (t) UCL 10.95   95%  H‐Stat (DL/2) UCL 108.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method( ) / g

MLE yields a negative mean Mean in Log Scale ‐1.001

SD in Log Scale 2.903

Mean in Original Scale 6.304

SD in Original Scale 15.74

  95% t UCL 10.95

  95% Percentile Bootstrap UCL 11.21

  95% BCA Bootstrap UCL 13.01

  95% H‐UCL 374.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0 378 Data appear Gamma Distributed at 5% Significance Levelk star (bias corrected) 0.378 Data appear Gamma Distributed at 5% Significance Level

Theta Star 26.16

nu star 15.87

A‐D Test Statistic 0.589 Nonparametric Statistics

5% A‐D Critical Value 0.825 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.825 Mean 6.307

5% K‐S Critical Value 0.203 SD 15.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.765

  95% KM (t) UCL 10.99

Assuming Gamma Distribution   95% KM (z) UCL 10.86

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 10.93

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 18.19

Maximum 81   95% KM (BCA) UCL 11.72

Mean 6.291   95% KM (Percentile Bootstrap) UCL 11.3

Median 0.328 95% KM (Chebyshev) UCL 18.36

SD 15.75 97.5% KM (Chebyshev) UCL 23.58

k star 0.132 99% KM (Chebyshev) UCL 33.82

Theta star 47.73

Nu star 8.699 Potential UCLs to Use

AppChi2 3.146   95% KM (BCA) UCL 11.72

   95% Gamma Approximate UCL 17.39   95% Gamma Approximate UCL 17.39

   95% Adjusted Gamma UCL 18.39

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

alpha‐BHC

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 9

Number of Distinct Detected Data 7 Number of Non‐Detect Data 25

Percent Non‐Detects 73.53%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.14 Minimum Detected ‐1.966

Maximum Detected 2.7 Maximum Detected 0.993

Mean of Detected 0.753 Mean of Detected ‐0.895Mean of Detected 0.753 Mean of Detected ‐0.895

SD of Detected 0.901 SD of Detected 1.147

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.056 Maximum Non‐Detect ‐2.882

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 73.53%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.848

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.218 Mean ‐2.934

SD 0.551 SD 1.365

   95% DL/2 (t) UCL 0.378   95%  H‐Stat (DL/2) UCL 0.271

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐4.125

SD in Log Scale 2.432

Mean in Original Scale 0.208

SD in Original Scale 0 554SD in Original Scale 0.554

  95% t UCL 0.369

  95% Percentile Bootstrap UCL 0.372

  95% BCA Bootstrap UCL 0.44

  95% H‐UCL 2.138

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.707 Data appear Lognormal at 5% Significance Level

Theta Star 1.065

nu star 12.73

A‐D Test Statistic 0.781 Nonparametric Statistics

5% A‐D Critical Value 0.745 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.745 Mean 0.302

5% K‐S Critical Value 0.287 SD 0.514

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0935

  95% KM (t) UCL 0.461

Assuming Gamma Distribution   95% KM (z) UCL 0.456

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.454

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 0.647

Maximum 2.7   95% KM (BCA) UCL 0.491

Mean 0.199   95% KM (Percentile Bootstrap) UCL 0.484Mean 0.199   95% KM (Percentile Bootstrap) UCL 0.484

Median 1.00E‐06 95% KM (Chebyshev) UCL 0.71

SD 0.557 97.5% KM (Chebyshev) UCL 0.886

k star 0.105 99% KM (Chebyshev) UCL 1.233

Theta star 1.906

Nu star 7.116 Potential UCLs to Use

AppChi2 2.234   95% KM (BCA) UCL 0.491

   95% Gamma Approximate UCL 0.635

   95% Adjusted Gamma UCL 0.675

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

delta‐BHC

General Statistics (µg/L)

Number of Valid Data 31 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non‐Detect Data 29

Percent Non‐Detects 93.55%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.34 Minimum Detected ‐1.079

Maximum Detected 3.6 Maximum Detected 1.281

Mean of Detected 1.97 Mean of Detected 0.101Mean of Detected 1.97 Mean of Detected 0.101

SD of Detected 2.305 SD of Detected 1.669

Minimum Non‐Detect 0.025 Minimum Non‐Detect ‐3.689

Maximum Non‐Detect 0.056 Maximum Non‐Detect ‐2.882

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 93.55%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Th P j t T d id t lt ti it ifi l t ti t i t l t ( EPC BTV)The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic    N/A     Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value    N/A     5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.151 Mean ‐3.447

SD 0 643 SD 1 004SD 0.643 SD 1.004

   95% DL/2 (t) UCL 0.347   95%  H‐Stat (DL/2) UCL 0.0822

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

  95% t UCL     N/A    

  95% Percentile Bootstrap UCL     N/A    

  95% BCA Bootstrap UCL     N/A    

/  95% H‐UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)    N/A     Data do not follow a Discernable Distribution (0.05)

Theta Star    N/A    

nu star    N/A    

A‐D Test Statistic    N/A     Nonparametric Statistics

5% A‐D Critical Value    N/A     Kaplan‐Meier (KM) Method

K‐S Test Statistic    N/A     Mean 0.445

5% K‐S Critical Value    N/A     SD 0.5765% K S Critical Value    N/A     SD 0.576

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.146

  95% KM (t) UCL 0.693

Assuming Gamma Distribution   95% KM (z) UCL 0.686

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 2.581

Minimum    N/A       95% KM (bootstrap t) UCL 0.445

Maximum    N/A       95% KM (BCA) UCL     N/A    

Mean    N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median    N/A     95% KM (Chebyshev) UCL 1.083

SD    N/A     97.5% KM (Chebyshev) UCL 1.359

k star    N/A     99% KM (Chebyshev) UCL 1.901

Theta star N/ATheta star    N/A    

Nu star    N/A     Potential UCLs to Use

AppChi2    N/A     97.5% KM (Chebyshev) UCL 1.359

   95% Gamma Approximate UCL    N/A    

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

gamma‐BHC

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non‐Detect Data 30

Percent Non‐Detects 88.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.065 Minimum Detected ‐2.733

Maximum Detected 1.3 Maximum Detected 0.262

Mean of Detected 0.579 Mean of Detected ‐1.011Mean of Detected 0.579 Mean of Detected ‐1.011

SD of Detected 0.53 SD of Detected 1.273

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.056 Maximum Non‐Detect ‐2.882

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 88.24%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Test Statistic 0.957

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0906 Mean ‐3.355

SD 0.241 SD 0.95

   95% DL/2 (t) UCL 0.161   95%  H‐Stat (DL/2) UCL 0.0814

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐7.502

SD in Log Scale 3.463

Mean in Original Scale 0.0701

SD in Original Scale 0 247SD in Original Scale 0.247

  95% t UCL 0.142

  95% Percentile Bootstrap UCL 0.145

  95% BCA Bootstrap UCL 0.19

  95% H‐UCL 9.579

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.471 Data appear Normal at 5% Significance Level

Theta Star 1.229

nu star 3.767

A‐D Test Statistic 0.202 Nonparametric Statistics

5% A‐D Critical Value 0.665 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.665 Mean 0.125

5% K‐S Critical Value 0.401 SD 0.228

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0452

  95% KM (t) UCL 0.202

Assuming Gamma Distribution   95% KM (z) UCL 0.2

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.302

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 0.207

Maximum 1.3   95% KM (BCA) UCL     N/A    

Mean 0.0681   95% KM (Percentile Bootstrap) UCL 0.671Mean 0.0681   95% KM (Percentile Bootstrap) UCL 0.671

Median 1.00E‐06 95% KM (Chebyshev) UCL 0.323

SD 0.248 97.5% KM (Chebyshev) UCL 0.408

k star 0.098 99% KM (Chebyshev) UCL 0.575

Theta star 0.695

Nu star 6.664 Potential UCLs to Use

AppChi2 1.988   95% KM (t) UCL 0.202

   95% Gamma Approximate UCL 0.228   95% KM (Percentile Bootstrap) UCL 0.671

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

gamma‐Chlordane

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non‐Detect Data 27

Percent Non‐Detects 79.41%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.072 Minimum Detected ‐2.631

Maximum Detected 21 Maximum Detected 3.045

Mean of Detected 4.5 Mean of Detected ‐0.0205Mean of Detected 4.5 Mean of Detected ‐0.0205

SD of Detected 7.774 SD of Detected 1.997

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.056 Maximum Non‐Detect ‐2.882

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 79.41%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.661 Shapiro Wilk Test Statistic 0.954

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.947 Mean ‐2.914

SD 3.79 SD 1.721

   95% DL/2 (t) UCL 2.047   95%  H‐Stat (DL/2) UCL 0.669

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐7.087

SD in Log Scale 4.642

Mean in Original Scale 0.928

SD in Original Scale 3 794SD in Original Scale 3.794

  95% t UCL 2.029

  95% Percentile Bootstrap UCL 2.153

  95% BCA Bootstrap UCL 2.831

  95% H‐UCL 30937

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.339 Data appear Gamma Distributed at 5% Significance Level

Theta Star 13.26

nu star 4.75

A‐D Test Statistic 0.486 Nonparametric Statistics

5% A‐D Critical Value 0.763 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.763 Mean 0.984

5% K‐S Critical Value 0.33 SD 3.725

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.69

  95% KM (t) UCL 2.151

Assuming Gamma Distribution   95% KM (z) UCL 2.119

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.966

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 13.21

Maximum 21   95% KM (BCA) UCL 2.741

Mean 0.927   95% KM (Percentile Bootstrap) UCL 2.436Mean 0.927   95% KM (Percentile Bootstrap) UCL 2.436

Median 1.00E‐06 95% KM (Chebyshev) UCL 3.991

SD 3.795 97.5% KM (Chebyshev) UCL 5.292

k star 0.0897 99% KM (Chebyshev) UCL 7.848

Theta star 10.33

Nu star 6.1 Potential UCLs to Use

AppChi2 1.691   95% KM (t) UCL 2.151

   95% Gamma Approximate UCL 3.342

   95% Adjusted Gamma UCL 3.578

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

4,4'‐DDD

General Statistics (µg/L)

Number of Valid Data 15 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non‐Detect Data 9

Percent Non‐Detects 60.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.09 Minimum Detected ‐2.408

Maximum Detected 2.2 Maximum Detected 0.788

Mean of Detected 0.667 Mean of Detected ‐0.951

SD of Detected 0.786 SD of Detected 1.168

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 66.67%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.751 Shapiro Wilk Test Statistic 0.956

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.298 Mean ‐2.159

SD 0.564 SD 1.237

   95% DL/2 (t) UCL 0.554   95%  H‐Stat (DL/2) UCL 0.701

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐2.123

SD in Log Scale 1.342

Mean in Original Scale 0.308

SD in Original Scale 0.56

  95% t UCL 0.563

  95% Percentile Bootstrap UCL 0.567

  95% BCA Bootstrap UCL 0.742

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.637 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.047

nu star 7.641

A‐D Test Statistic 0.319 Nonparametric Statistics

5% A‐D Critical Value 0.714 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.714 Mean 0.321

5% K‐S Critical Value 0.341 SD 0.535

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.151

95% KM ( ) UCL 0 587  95% KM (t) UCL 0.587

Assuming Gamma Distribution   95% KM (z) UCL 0.569

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.557

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 0.902

Maximum 2.236   95% KM (BCA) UCL 0.831

Mean 0.814   95% KM (Percentile Bootstrap) UCL 0.669

Median 0.62 95% KM (Chebyshev) UCL 0.98

SD 0.78 97.5% KM (Chebyshev) UCL 1.265

k star 0.289 99% KM (Chebyshev) UCL 1.825

Theta star 2.815

Nu star 8.671 Potential UCLs to Use

AppChi2 3.129   95% KM (t) UCL 0.587

   95% Gamma Approximate UCL 2.254

   95% Adjusted Gamma UCL 2.581

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

4,4'‐DDE

General Statistics (µg/L)

Number of Valid Data 31 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non‐Detect Data 23

Percent Non‐Detects 74.19%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.085 Minimum Detected ‐2.465

Maximum Detected 9.8 Maximum Detected 2.282

Mean of Detected 2.462 Mean of Detected ‐0.239Mean of Detected 2.462 Mean of Detected ‐0.239

SD of Detected 3.567 SD of Detected 1.755

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 77.42%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.725 Shapiro Wilk Test Statistic 0.942

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.673 Mean ‐2.275

SD 2.03 SD 1.486

   95% DL/2 (t) UCL 1.292   95%  H‐Stat (DL/2) UCL 0.712

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐2.757

SD in Log Scale 2.174

Mean in Original Scale 0.681

SD in Original Scale 2 028SD in Original Scale 2.028

  95% t UCL 1.299

  95% Percentile Bootstrap UCL 1.33

  95% BCA Bootstrap UCL 1.682

  95% H‐UCL 3.406

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.427 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.77

nu star 6.827

A‐D Test Statistic 0.375 Nonparametric Statistics

5% A‐D Critical Value 0.759 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.759 Mean 0.698

5% K‐S Critical Value 0.308 SD 1.989

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.382

  95% KM (t) UCL 1.346

Assuming Gamma Distribution   95% KM (z) UCL 1.326

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.293

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 4.008

Maximum 9.8   95% KM (BCA) UCL 1.715

Mean 0.674   95% KM (Percentile Bootstrap) UCL 1.485Mean 0.674   95% KM (Percentile Bootstrap) UCL 1.485

Median 1.00E‐06 95% KM (Chebyshev) UCL 2.363

SD 2.036 97.5% KM (Chebyshev) UCL 3.083

k star 0.103 99% KM (Chebyshev) UCL 4.498

Theta star 6.521

Nu star 6.412 Potential UCLs to Use

AppChi2 1.854   95% KM (t) UCL 1.346

   95% Gamma Approximate UCL 2.333

   95% Adjusted Gamma UCL 2.512

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

4,4'‐DDT

General Statistics (µg/L)

Number of Valid Data 30 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non‐Detect Data 21

Percent Non‐Detects 70.00%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.13 Minimum Detected ‐2.04

Maximum Detected 36 Maximum Detected 3.584

Mean of Detected 6.826 Mean of Detected 0.341Mean of Detected 6.826 Mean of Detected 0.341

SD of Detected 12.2 SD of Detected 1.976

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 70.00%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusionsthe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.634 Shapiro Wilk Test Statistic 0.938

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.083 Mean ‐1.988

SD 7.142 SD 1.866

   95% DL/2 (t) UCL 4.299   95%  H‐Stat (DL/2) UCL 2.84

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐4.835

SD in Log Scale 4.313

Mean in Original Scale 2.053

SD in Original Scale 7.151

  95% t UCL 4.271

  95% Percentile Bootstrap UCL 4.344

95% BCA Bootstrap UCL 5 926  95% BCA Bootstrap UCL 5.926

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.35 Data appear Gamma Distributed at 5% Significance Level

Theta Star 19.49

nu star 6.303

A‐D Test Statistic 0.581 Nonparametric Statistics

5% A‐D Critical Value 0.786 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.786 Mean 2.139

5% K‐S Critical Value 0.297 SD 7.006

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1 357Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.357

  95% KM (t) UCL 4.444

Assuming Gamma Distribution   95% KM (z) UCL 4.37

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 4.324

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 17.3

Maximum 267.5   95% KM (BCA) UCL 4.697

Mean 52.82   95% KM (Percentile Bootstrap) UCL 4.583

Median 14.64 95% KM (Chebyshev) UCL 8.052

SD 75.09 97.5% KM (Chebyshev) UCL 10.61

k star 0.152 99% KM (Chebyshev) UCL 15.64

Theta star 347

Nu star 9.133 Potential UCLs to Use

AppChi2 3.407   95% KM (t) UCL 4.444

   95% Gamma Approximate UCL 141.6

   95% Adjusted Gamma UCL 150.4

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Dieldrin

General Statistics (µg/L)

Number of Valid Data 31 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non‐Detect Data 27

Percent Non‐Detects 87.10%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.19 Minimum Detected ‐1.661

Maximum Detected 3.1 Maximum Detected 1.131

Mean of Detected 0.96 Mean of Detected ‐0.797Mean of Detected 0.96 Mean of Detected ‐0.797

SD of Detected 1.429 SD of Detected 1.315

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 87.10%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.67 Shapiro Wilk Test Statistic 0.781

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.168 Mean ‐2.697

SD 0.548 SD 0.852

   95% DL/2 (t) UCL 0.335   95%  H‐Stat (DL/2) UCL 0.138

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐7.312

SD in Log Scale 3.826

Mean in Original Scale 0.127

SD in Original Scale 0 557SD in Original Scale 0.557

  95% t UCL 0.297

  95% Percentile Bootstrap UCL 0.321

  95% BCA Bootstrap UCL 0.519

  95% H‐UCL 111

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.363 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2.643

nu star 2.906

A‐D Test Statistic 0.692 Nonparametric Statistics

5% A‐D Critical Value 0.67 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.67 Mean 0.289

5% K‐S Critical Value 0.405 SD 0.514

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.107

  95% KM (t) UCL 0.47

Assuming Gamma Distribution   95% KM (z) UCL 0.465

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.441

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 2.046

Maximum 3.1   95% KM (BCA) UCL 3.1

Mean 0.124   95% KM (Percentile Bootstrap) UCL 0.616Mean 0.124   95% KM (Percentile Bootstrap) UCL 0.616

Median 1.00E‐06 95% KM (Chebyshev) UCL 0.754

SD 0.558 97.5% KM (Chebyshev) UCL 0.955

k star 0.0962 99% KM (Chebyshev) UCL 1.35

Theta star 1.288

Nu star 5.965 Potential UCLs to Use

AppChi2 1.622   95% KM (t) UCL 0.47

   95% Gamma Approximate UCL 0.456

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Endosulfan II

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non‐Detect Data 29

Percent Non‐Detects 85.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.17 Minimum Detected ‐1.772

Maximum Detected 8.5 Maximum Detected 2.14

Mean of Detected 3.076 Mean of Detected 0.00787Mean of Detected 3.076 Mean of Detected 0.00787

SD of Detected 3.879 SD of Detected 1.851

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 85.29%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.852

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.496 Mean ‐2.54

SD 1.734 SD 1.253

   95% DL/2 (t) UCL 0.999   95%  H‐Stat (DL/2) UCL 0.317

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐8.271

SD in Log Scale 5.088

Mean in Original Scale 0.455

SD in Original Scale 1 745SD in Original Scale 1.745

  95% t UCL 0.961

  95% Percentile Bootstrap UCL 0.972

  95% BCA Bootstrap UCL 1.29

  95% H‐UCL 309359

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.357 Data appear Normal at 5% Significance Level

Theta Star 8.612

nu star 3.572

A‐D Test Statistic 0.514 Nonparametric Statistics

5% A‐D Critical Value 0.708 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.708 Mean 0.597

5% K‐S Critical Value 0.37 SD 1.682

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.323

  95% KM (t) UCL 1.143

Assuming Gamma Distribution   95% KM (z) UCL 1.128

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1.071

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 6.905

Maximum 8.5   95% KM (BCA) UCL 6.129

Mean 0.452   95% KM (Percentile Bootstrap) UCL 1.773Mean 0.452   95% KM (Percentile Bootstrap) UCL 1.773

Median 1.00E‐06 95% KM (Chebyshev) UCL 2.003

SD 1.746 97.5% KM (Chebyshev) UCL 2.612

k star 0.0892 99% KM (Chebyshev) UCL 3.807

Theta star 5.072

Nu star 6.065 Potential UCLs to Use

AppChi2 1.673   95% KM (t) UCL 1.143

   95% Gamma Approximate UCL 1.64   95% KM (Percentile Bootstrap) UCL 1.773

   95% Adjusted Gamma UCL 1.756

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCLNote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Endosulfan sulfate

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non‐Detect Data 29

Percent Non‐Detects 85.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.078 Minimum Detected ‐2.551

Maximum Detected 3.1 Maximum Detected 1.131

Mean of Detected 1.19 Mean of Detected ‐0.81Mean of Detected 1.19 Mean of Detected ‐0.81

SD of Detected 1.447 SD of Detected 1.71

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 88.24%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.781 Shapiro Wilk Test Statistic 0.86

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distributiong g g

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.218 Mean ‐2.66

SD 0.649 SD 0.982

   95% DL/2 (t) UCL 0.407   95%  H‐Stat (DL/2) UCL 0.171

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐2.801

SD in Log Scale 1.495

Mean in Original Scale 0.239

SD in Original Scale 0.648

95% t UCL 0 427  95% t UCL 0.427

  95% Percentile Bootstrap UCL 0.434

  95% BCA Bootstrap UCL 0.546

  95% H‐UCL 0.417

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.383 Data appear Normal at 5% Significance Level

Theta Star 3.105

nu star 3.831

A‐D Test Statistic 0.534 Nonparametric Statistics

5% A‐D Critical Value 0.705 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.705 Mean 0.241

5% K‐S Critical Value 0.369 SD 0.634

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.121

  95% KM (t) UCL 0.447

Assuming Gamma Distribution   95% KM (z) UCL 0.441

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.404

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 2.53

Maximum 3.1   95% KM (BCA) UCL 3.1

Mean 0.315   95% KM (Percentile Bootstrap) UCL 0.691

Median 1.00E‐06 95% KM (Chebyshev) UCL 0.771Median 1.00E 06 95% KM (Chebyshev) UCL 0.771

SD 0.682 97.5% KM (Chebyshev) UCL 1

k star 0.123 99% KM (Chebyshev) UCL 1.45

Theta star 2.547

Nu star 8.396 Potential UCLs to Use

AppChi2 2.966   95% KM (t) UCL 0.447

   95% Gamma Approximate UCL 0.89   95% KM (Percentile Bootstrap) UCL 0.691

   95% Adjusted Gamma UCL 0.94

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh Maichle and Lee (2006)These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Endrin aldehyde

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non‐Detect Data 30

Percent Non‐Detects 88.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.11 Minimum Detected ‐2.207

Maximum Detected 5.7 Maximum Detected 1.74

Mean of Detected 2.495 Mean of Detected ‐0.104Mean of Detected 2.495 Mean of Detected ‐0.104

SD of Detected 2.762 SD of Detected 1.951

Minimum Non‐Detect 0.1 Minimum Non‐Detect ‐2.303

Maximum Non‐Detect 0.11 Maximum Non‐Detect ‐2.207

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 88.24%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.865 Shapiro Wilk Test Statistic 0.874

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distributiong g g

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.338 Mean ‐2.641

SD 1.154 SD 1.11

   95% DL/2 (t) UCL 0.673   95%  H‐Stat (DL/2) UCL 0.217

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐10.12

SD in Log Scale 5.741

Mean in Original Scale 0.295

SD in Original Scale 1.166

95% t UCL 0 633  95% t UCL 0.633

  95% Percentile Bootstrap UCL 0.628

  95% BCA Bootstrap UCL 0.802

  95% H‐UCL 14099972

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.318 Data appear Normal at 5% Significance Level

Theta Star 7.842

nu star 2.545

A‐D Test Statistic 0.432 Nonparametric Statistics

5% A‐D Critical Value 0.676 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.676 Mean 0.391

5% K‐S Critical Value 0.408 SD 1.124

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.223

  95% KM (t) UCL 0.767

Assuming Gamma Distribution   95% KM (z) UCL 0.757

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.666

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 0.686

Maximum 5.7   95% KM (BCA) UCL     N/A    

Mean 0.294   95% KM (Percentile Bootstrap) UCL 4.006

Median 1.00E‐06 95% KM (Chebyshev) UCL 1.361Median 1.00E 06 95% KM (Chebyshev) UCL 1.361

SD 1.166 97.5% KM (Chebyshev) UCL 1.781

k star 0.0893 99% KM (Chebyshev) UCL 2.605

Theta star 3.289

Nu star 6.07 Potential UCLs to Use

AppChi2 1.676   95% KM (t) UCL 0.767

   95% Gamma Approximate UCL 1.063   95% KM (Percentile Bootstrap) UCL 4.006

   95% Adjusted Gamma UCL    N/A

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh Maichle and Lee (2006)These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Heptachlor

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non‐Detect Data 25

Percent Non‐Detects 73.53%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.0615 Minimum Detected ‐2.789

Maximum Detected 5.1 Maximum Detected 1.629

Mean of Detected 1.709 Mean of Detected ‐0.285Mean of Detected 1.709 Mean of Detected ‐0.285

SD of Detected 1.95 SD of Detected 1.528

Minimum Non‐Detect 0.05 Minimum Non‐Detect ‐2.996

Maximum Non‐Detect 0.056 Maximum Non‐Detect ‐2.882

Note: Data have multiple DLs ‐ Use of KM Method is recommended Number treated as Non‐Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non‐Detect Percentage 73.53%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

th lti l l ti t b li bl h t d l ithe resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.946

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distributiong g g

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.471 Mean ‐2.774

SD 1.221 SD 1.692

   95% DL/2 (t) UCL 0.826   95%  H‐Stat (DL/2) UCL 0.712

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐4.48

SD in Log Scale 3.172

Mean in Original Scale 0.459

SD in Original Scale 1.225

95% t UCL 0 815  95% t UCL 0.815

  95% Percentile Bootstrap UCL 0.803

  95% BCA Bootstrap UCL 0.898

  95% H‐UCL 41.87

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.562 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.043

nu star 10.11

A‐D Test Statistic 0.341 Nonparametric Statistics

5% A‐D Critical Value 0.753 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.753 Mean 0.498

5% K‐S Critical Value 0.29 SD 1.193

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.217

  95% KM (t) UCL 0.865

Assuming Gamma Distribution   95% KM (z) UCL 0.855

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.808

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 1.192

Maximum 5.1   95% KM (BCA) UCL 1.105

Mean 0.452   95% KM (Percentile Bootstrap) UCL 0.96

Median 1.00E‐06 95% KM (Chebyshev) UCL 1.444Median 1.00E 06 95% KM (Chebyshev) UCL 1.444

SD 1.228 97.5% KM (Chebyshev) UCL 1.853

k star 0.0993 99% KM (Chebyshev) UCL 2.657

Theta star 4.554

Nu star 6.755 Potential UCLs to Use

AppChi2 2.037   95% KM (t) UCL 0.865

   95% Gamma Approximate UCL 1.5

   95% Adjusted Gamma UCL 1.599

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh Maichle and Lee (2006)These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

2,3,7,8‐TCDD Toxic Equivalence TEQ (pg/L)

General Statistics ‐ Data are in pg/L.

Number of Valid Observations 10 Number of Distinct Observations 10

Raw Statistics Log‐transformed Statistics

Minimum 8.10E‐04 Minimum of Log Data ‐7.118

Maximum 54 Maximum of Log Data 3.989

Mean 17.7 Mean of log Data 1.279

Median 10.66 SD of log Data 3.294

SD 19.66SD 19.66

Std. Error of Mean 6.218

Coefficient of Variation 1.111

Skewness 0.912

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.837 Shapiro Wilk Test Statistic 0.763

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

A i N l Di t ib ti A i L l Di t ib tiAssuming Normal Distribution Assuming Lognormal Distribution

   95% Student's‐t UCL 29.09   95% H‐UCL 10315140

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 720.3

   95% Adjusted‐CLT UCL (Chen‐1995) 29.84 97.5% Chebyshev (MVUE) UCL 968.1

   95% Modified‐t UCL (Johnson‐1978) 29.39   99% Chebyshev (MVUE) UCL 1455

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.354 Data appear Gamma Distributed at 5% Significance Level

Theta Star 49.93

MLE of Mean 17.7

MLE of Standard Deviation 29.72

nu star 7.088

Approximate Chi Square Value (.05) 2.219 Nonparametric Statistics

Adjusted Level of Significance 0.0267   95% CLT UCL 27.92

Adjusted Chi Square Value 1.776   95% Jackknife UCL 29.09

  95% Standard Bootstrap UCL 27.32

Anderson‐Darling Test Statistic 0.368   95% Bootstrap‐t UCL 32.27

Anderson‐Darling 5% Critical Value 0.793   95% Hall's Bootstrap UCL 27.05

Kolmogorov‐Smirnov Test Statistic 0.167   95% Percentile Bootstrap UCL 28.16

Kolmogorov‐Smirnov 5% Critical Value 0.284   95% BCA Bootstrap UCL 29.23

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 44.8

97 5% Chebyshev(Mean Sd) UCL 56 5397.5% Chebyshev(Mean, Sd) UCL 56.53

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 79.57

   95% Approximate Gamma UCL 56.52

   95% Adjusted Gamma UCL 70.6

Potential UCL to Use Use 95% Adjusted Gamma UCL (pg/L) 70.6

Recommended UCL exceeds the maximum observation (µg/L) 7.06E‐05

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Aluminium

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 26

Number of Distinct Detected Data 25 Number of Non‐Detect Data 8

Percent Non‐Detects 23.53%

Raw Statistics Log‐transformed Statistics

Minimum Detected 71.3 Minimum Detected 4.267

Maximum Detected 6210 Maximum Detected 8.734

Mean of Detected 754.7 Mean of Detected 5.885Mean of Detected 754.7 Mean of Detected 5.885

SD of Detected 1279 SD of Detected 1.13

Minimum Non‐Detect 200 Minimum Non‐Detect 5.298

Maximum Non‐Detect 200 Maximum Non‐Detect 5.298

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.544 Shapiro Wilk Test Statistic 0.938

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 600.6 Mean 5.584

SD 1149 SD 1.127

   95% DL/2 (t) UCL 934   95%  H‐Stat (DL/2) UCL 836.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 5.645

SD in Log Scale 1.112

Mean in Original Scale 612.4g

SD in Original Scale 1144

  95% t UCL 944.4

  95% Percentile Bootstrap UCL 978.5

  95% BCA Bootstrap UCL 1125

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.734 Data appear Lognormal at 5% Significance Level

Theta Star 1029

nu star 38.15

A‐D Test Statistic 1 509 Nonparametric StatisticsA‐D Test Statistic 1.509 Nonparametric Statistics

5% A‐D Critical Value 0.782 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.782 Mean 610.3

5% K‐S Critical Value 0.178 SD 1128

Data not Gamma Distributed at 5% Significance Level SE of Mean 197.3

  95% KM (t) UCL 944.2

Assuming Gamma Distribution   95% KM (z) UCL 934.8

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 942.6

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 1369

Maximum 6210   95% KM (BCA) UCL 975.5

Mean 669.6   95% KM (Percentile Bootstrap) UCL 959.5

Median 287.8 95% KM (Chebyshev) UCL 1470

SD 1143 97.5% KM (Chebyshev) UCL 1842

k star 0.209 99% KM (Chebyshev) UCL 2573

Theta star 3209

Nu star 14.19 Potential UCLs to Use

AppChi2 6.701 97.5% KM (Chebyshev) UCL 1842

   95% Gamma Approximate UCL 1418

   95% Adjusted Gamma UCL 1474

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Arsenic

General Statistics (µg/L)

Number of Valid Observations 34 Number of Distinct Observations 23

Raw Statistics Log‐transformed Statistics

Minimum 0.68 Minimum of Log Data ‐0.386

Maximum 829 Maximum of Log Data 6.72

Mean 33.65 Mean of log Data 1.317

Median 1.85 SD of log Data 1.576

SD 142SD 142

Coefficient of Variation 4.22

Skewness 5.649

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.245 Shapiro Wilk Test Statistic 0.798

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% St d t' t UCL 74 87 95% H UCL 31 32   95% Student's‐t UCL 74.87   95% H‐UCL 31.32

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 30.3

   95% Adjusted‐CLT UCL (Chen‐1995) 98.93 97.5% Chebyshev (MVUE) UCL 38.23

   95% Modified‐t UCL (Johnson‐1978) 78.81   99% Chebyshev (MVUE) UCL 53.79

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.304 Data do not follow a Discernable Distribution (0.05)

Theta Star 110.8

MLE of Mean 33.65

MLE of Standard Deviation 61.06

nu star 20.66

Approximate Chi Square Value (.05) 11.34 Nonparametric Statistics

Adjusted Level of Significance 0.0422   95% CLT UCL 73.72

Adjusted Chi Square Value 10.99   95% Jackknife UCL 74.87

  95% Standard Bootstrap UCL 73.64

Anderson‐Darling Test Statistic 5.919   95% Bootstrap‐t UCL 372.1

Anderson‐Darling 5% Critical Value 0.853   95% Hall's Bootstrap UCL 278.4

Kolmogorov‐Smirnov Test Statistic 0.315   95% Percentile Bootstrap UCL 81.11

Kolmogorov‐Smirnov 5% Critical Value 0.164   95% BCA Bootstrap UCL 118.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 139.8

97.5% Chebyshev(Mean, Sd) UCL 185.8

Assuming Gamma Distribution 99% Chebyshev(Mean Sd) UCL 276Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 276

   95% Approximate Gamma UCL 61.32

   95% Adjusted Gamma UCL 63.22

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 139.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Barium

Number of Valid Observations 34 Number of Distinct Observations 34

Raw Statistics Log‐transformed Statistics

Minimum 70.6 Minimum of Log Data 4.257

Maximum 2650 Maximum of Log Data 7.882

Mean 615.4 Mean of log Data 5.966

Median 418.5 SD of log Data 0.977

SD 651.5SD 651.5

Coefficient of Variation 1.059

Skewness 2.015

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.743 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% St d t' t UCL 804 5 95% H UCL 948 4   95% Student's‐t UCL 804.5   95% H‐UCL 948.4

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 1134

   95% Adjusted‐CLT UCL (Chen‐1995) 840.4 97.5% Chebyshev (MVUE) UCL 1358

   95% Modified‐t UCL (Johnson‐1978) 810.9   99% Chebyshev (MVUE) UCL 1798

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.146 Data appear Gamma Distributed at 5% Significance Level

Theta Star 537.2

MLE of Mean 615.4

MLE of Standard Deviation 575

nu star 77.9

Approximate Chi Square Value (.05) 58.57 Nonparametric Statistics

Adjusted Level of Significance 0.0422   95% CLT UCL 799.2

Adjusted Chi Square Value 57.74   95% Jackknife UCL 804.5

  95% Standard Bootstrap UCL 796.6

Anderson‐Darling Test Statistic 0.652   95% Bootstrap‐t UCL 893.9

Anderson‐Darling 5% Critical Value 0.771   95% Hall's Bootstrap UCL 889.7

Kolmogorov‐Smirnov Test Statistic 0.139   95% Percentile Bootstrap UCL 808.3

Kolmogorov‐Smirnov 5% Critical Value 0.155   95% BCA Bootstrap UCL 832.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1102

97.5% Chebyshev(Mean, Sd) UCL 1313

Assuming Gamma Distribution 99% Chebyshev(Mean Sd) UCL 1727Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1727

   95% Approximate Gamma UCL 818.5

   95% Adjusted Gamma UCL 830.3

Potential UCL to Use Use 95% Approximate Gamma UCL 818.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Cadmium

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non‐Detect Data 29

Percent Non‐Detects 85.29%

Raw Statistics Log‐transformed Statistics

Minimum Detected 1 Minimum Detected 0

Maximum Detected 16.8 Maximum Detected 2.821

Mean of Detected 4.24 Mean of Detected 0.639Mean of Detected 4.24 Mean of Detected 0.639

SD of Detected 7.022 SD of Detected 1.222

Minimum Non‐Detect 1 Minimum Non‐Detect 0

Maximum Non‐Detect 1 Maximum Non‐Detect 0

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10‐15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.562 Shapiro Wilk Test Statistic 0.602

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.05 Mean ‐0.497

SD 2.79 SD 0.64

   95% DL/2 (t) UCL 1.86   95%  H‐Stat (DL/2) UCL 0.939

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐4.23

SD in Log Scale 3.069

Mean in Original Scale 0.658

SD in Original Scale 2.874

  95% t UCL 1.492

  95% Percentile Bootstrap UCL 1.638

95% BCA Bootstrap UCL 2 187  95% BCA Bootstrap UCL 2.187

  95% H‐UCL 32.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.431 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.841

nu star 4.309

A‐D Test Statistic 1.238 Nonparametric Statistics

5% A‐D Critical Value 0.699 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.699 Mean 1.476

5% K‐S Critical Value 0.367 SD 2.668

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.512

  95% KM (t) UCL 2.342

Assuming Gamma Distribution   95% KM (z) UCL 2.318

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 2.195

Minimum 1.00E‐06   95% KM (bootstrap t) UCL 45.46

Maximum 16.8   95% KM (BCA) UCL 2.953

Mean 0.624   95% KM (Percentile Bootstrap) UCL 2.415

Median 1.00E‐06 95% KM (Chebyshev) UCL 3.706

SD 2.881 97.5% KM (Chebyshev) UCL 4.671

k star 0.0879 99% KM (Chebyshev) UCL 6.566k star 0.0879 99% KM (Chebyshev) UCL 6.566

Theta star 7.093

Nu star 5.978 Potential UCLs to Use

AppChi2 1.629   95% KM (BCA) UCL 2.953

   95% Gamma Approximate UCL 2.289

   95% Adjusted Gamma UCL 2.453

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Chromium

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non‐Detect Data 1300.00%

Percent Non‐Detects 38.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.34 Minimum Detected ‐1.079

Maximum Detected 96.8 Maximum Detected 4.573

Mean of Detected 10.3 Mean of Detected 0.821Mean of Detected 10.3 Mean of Detected 0.821

SD of Detected 25.84 SD of Detected 1.497

Minimum Non‐Detect 2 Minimum Non‐Detect 0.693

Maximum Non‐Detect 2 Maximum Non‐Detect 0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.403 Shapiro Wilk Test Statistic 0.872

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.747 Mean 0.507

SD 20.63 SD 1.234

   95% DL/2 (t) UCL 12.74   95%  H‐Stat (DL/2) UCL 6.415

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.319

SD in Log Scale 1.432

Mean in Original Scale 6.678g

SD in Original Scale 20.65

  95% t UCL 12.67

  95% Percentile Bootstrap UCL 13.14

  95% BCA Bootstrap UCL 16.06

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.401 Data do not follow a Discernable Distribution (0.05)

Theta Star 25.72

nu star 16.82

A‐D Test Statistic 2 783 Nonparametric StatisticsA‐D Test Statistic 2.783 Nonparametric Statistics

5% A‐D Critical Value 0.819 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.819 Mean 6.666

5% K‐S Critical Value 0.202 SD 20.35

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.577

  95% KM (t) UCL 12.72

Assuming Gamma Distribution   95% KM (z) UCL 12.55

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 12.66

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 78.22

Maximum 96.8   95% KM (BCA) UCL 14.13

Mean 1.12E+01   95% KM (Percentile Bootstrap) UCL 12.95

Median 2.5 95% KM (Chebyshev) UCL 22.26

SD 22.08 97.5% KM (Chebyshev) UCL 29.01

k star 0.172 99% KM (Chebyshev) UCL 42.26

Theta star 65.13

Nu star 11.71 Potential UCLs to Use

AppChi2 5.038 97.5% KM (Chebyshev) UCL 29.01

   95% Gamma Approximate UCL 26.08

   95% Adjusted Gamma UCL 27.24

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Cobalt

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non‐Detect Data 20

Percent Non‐Detects 58.82%

Raw Statistics Log‐transformed Statistics

Minimum Detected 0.17 Minimum Detected ‐1.772

Maximum Detected 3.5 Maximum Detected 1.253

Mean of Detected 0.983 Mean of Detected ‐0.451Mean of Detected 0.983 Mean of Detected ‐0.451

SD of Detected 1.059 SD of Detected 0.926

Minimum Non‐Detect 1 Minimum Non‐Detect 0

Maximum Non‐Detect 1 Maximum Non‐Detect 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.724 Shapiro Wilk Test Statistic 0.938

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.699 Mean ‐0.593

SD 0.707 SD 0.593

   95% DL/2 (t) UCL 0.904   95%  H‐Stat (DL/2) UCL 0.812

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale ‐0.664

SD in Log Scale 0.801

Mean in Original Scale 0.725g

SD in Original Scale 0.747

  95% t UCL 0.942

  95% Percentile Bootstrap UCL 0.941

  95% BCA Bootstrap UCL 1.004

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.065 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.922

nu star 29.83

A‐D Test Statistic 0 75 Nonparametric StatisticsA‐D Test Statistic 0.75 Nonparametric Statistics

5% A‐D Critical Value 0.754 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.754 Mean 0.691

5% K‐S Critical Value 0.234 SD 0.722

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.139

  95% KM (t) UCL 0.927

Assuming Gamma Distribution   95% KM (z) UCL 0.92

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 0.925

Minimum 0.17   95% KM (bootstrap t) UCL 1.041

Maximum 3.5   95% KM (BCA) UCL 0.94

Mean 0.916   95% KM (Percentile Bootstrap) UCL 0.934

Median 0.725 95% KM (Chebyshev) UCL 1.299

SD 0.721 97.5% KM (Chebyshev) UCL 1.561

k star 2.082 99% KM (Chebyshev) UCL 2.078

Theta star 0.44

Nu star 141.6 Potential UCLs to Use

AppChi2 115.1   95% KM (t) UCL 0.927

   95% Gamma Approximate UCL 1.127

   95% Adjusted Gamma UCL 1.139

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Iron

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 31

Number of Distinct Detected Data 31 Number of Non‐Detect Data 3

Percent Non‐Detects 8.82%

Raw Statistics Log‐transformed Statistics

Minimum Detected 46.6 Minimum Detected 3.842

Maximum Detected 8520 Maximum Detected 9.05

Mean of Detected 1306 Mean of Detected 6.205Mean of Detected 1306 Mean of Detected 6.205

SD of Detected 2116 SD of Detected 1.452

Minimum Non‐Detect 100 Minimum Non‐Detect 4.605

Maximum Non‐Detect 100 Maximum Non‐Detect 4.605

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.598 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1195 Mean 6.003

SD 2050 SD 1.534

   95% DL/2 (t) UCL 1790   95%  H‐Stat (DL/2) UCL 3058

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 734 Mean in Log Scale 6.025

SD 2495 SD in Log Scale 1.51

   95% MLE (t) UCL 1458 Mean in Original Scale 1197( ) g

   95% MLE (Tiku) UCL 1472 SD in Original Scale 2049

  95% t UCL 1791

  95% Percentile Bootstrap UCL 1780

  95% BCA Bootstrap UCL 2108

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.593 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2202

nu star 36.77

A‐D Test Statistic 0 87 Nonparametric StatisticsA‐D Test Statistic 0.87 Nonparametric Statistics

5% A‐D Critical Value 0.798 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.798 Mean 1197

5% K‐S Critical Value 0.165 SD 2019

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 351.9

  95% KM (t) UCL 1792

Assuming Gamma Distribution   95% KM (z) UCL 1775

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 1791

Minimum 1.00E‐12   95% KM (bootstrap t) UCL 2286

Maximum 8520   95% KM (BCA) UCL 1819

Mean 1190   95% KM (Percentile Bootstrap) UCL 1776

Median 482 95% KM (Chebyshev) UCL 2731

SD 2053 97.5% KM (Chebyshev) UCL 3394

k star 0.194 99% KM (Chebyshev) UCL 4698

Theta star 6121

Nu star 13.22 Potential UCLs to Use

AppChi2 6.044   95% KM (Chebyshev) UCL 2731

   95% Gamma Approximate UCL 2605

   95% Adjusted Gamma UCL 2712

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Manganese

General Statistics (µg/L)

Number of Valid Observations 34 Number of Distinct Observations 34

Raw Statistics Log‐transformed Statistics

Minimum 23.4 Minimum of Log Data 3.153

Maximum 1660 Maximum of Log Data 7.415

Mean 466.6 Mean of log Data 5.425

Median 194 SD of log Data 1.305

SD 506.3SD 506.3

Coefficient of Variation 1.085

Skewness 1.025

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.922

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% St d t' t UCL 613 6 95% H UCL 1016   95% Student's‐t UCL 613.6   95% H‐UCL 1016

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 1123

   95% Adjusted‐CLT UCL (Chen‐1995) 625.8 97.5% Chebyshev (MVUE) UCL 1389

   95% Modified‐t UCL (Johnson‐1978) 616.1   99% Chebyshev (MVUE) UCL 1910

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.768 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 607.4

MLE of Mean 466.6

MLE of Standard Deviation 532.4

nu star 52.24

Approximate Chi Square Value (.05) 36.64 Nonparametric Statistics

Adjusted Level of Significance 0.0422   95% CLT UCL 609.5

Adjusted Chi Square Value 35.99   95% Jackknife UCL 613.6

  95% Standard Bootstrap UCL 606.7

Anderson‐Darling Test Statistic 1.194   95% Bootstrap‐t UCL 630.2

Anderson‐Darling 5% Critical Value 0.784   95% Hall's Bootstrap UCL 622.5

Kolmogorov‐Smirnov Test Statistic 0.143   95% Percentile Bootstrap UCL 606

Kolmogorov‐Smirnov 5% Critical Value 0.156   95% BCA Bootstrap UCL 626.5

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 845.1

97.5% Chebyshev(Mean, Sd) UCL 1009

Assuming Gamma Distribution 99% Chebyshev(Mean Sd) UCL 1331Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1331

   95% Approximate Gamma UCL 665.3

   95% Adjusted Gamma UCL 677.3

Potential UCL to Use Use 95% Approximate Gamma UCL 665.3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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SHALLOW ONSITE GROUNDWATER

Vanadium

General Statistics (µg/L)

Number of Valid Data 34 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non‐Detect Data 13

Percent Non‐Detects 38.24%

Raw Statistics Log‐transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 30.1 Maximum Detected 3.405

Mean of Detected 7.702 Mean of Detected 1.686Mean of Detected 7.702 Mean of Detected 1.686

SD of Detected 7.053 SD of Detected 0.874

Minimum Non‐Detect 5 Minimum Non‐Detect 1.609

Maximum Non‐Detect 5 Maximum Non‐Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.969

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.713 Mean 1.392

SD 6.061 SD 0.779

   95% DL/2 (t) UCL 7.472   95%  H‐Stat (DL/2) UCL 7.344

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.427

SD in Log Scale 0.829

Mean in Original Scale 5.951g

SD in Original Scale 6.01

  95% t UCL 7.695

  95% Percentile Bootstrap UCL 7.764

  95% BCA Bootstrap UCL 8.281

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.362 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.655

nu star 57.21

A‐D Test Statistic 0 409 Nonparametric StatisticsA‐D Test Statistic 0.409 Nonparametric Statistics

5% A‐D Critical Value 0.758 Kaplan‐Meier (KM) Method

K‐S Test Statistic 0.758 Mean 5.927

5% K‐S Critical Value 0.193 SD 5.91

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.057

  95% KM (t) UCL 7.716

Assuming Gamma Distribution   95% KM (z) UCL 7.665

Gamma ROS Statistics using Extrapolated Data   95% KM (jackknife) UCL 7.705

Minimum 1.3   95% KM (bootstrap t) UCL 8.45

Maximum 30.1   95% KM (BCA) UCL 7.985

Mean 7.866   95% KM (Percentile Bootstrap) UCL 7.751

Median 6.677 95% KM (Chebyshev) UCL 10.53

SD 5.694 97.5% KM (Chebyshev) UCL 12.53

k star 2.069 99% KM (Chebyshev) UCL 16.44

Theta star 3.802

Nu star 140.7 Potential UCLs to Use

AppChi2 114.3   95% KM (Percentile Bootstrap) UCL 7.751

   95% Gamma Approximate UCL 9.684

   95% Adjusted Gamma UCL 9.785

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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VOLATILE CHEMICAL RELEASE TO AIR FROM PROCESS / 
INDUSTRIAL USES OF GROUNDWATER 

The methodology to evaluate the potential exposure Of commercial/industrial 
workers to volatile COPCs in groundwater is described below. 

A modified version of "the Schaum model" (Schaum et al., 1992) was used to 
estimate concentrations of volatile COPCs in building air during and after the use 
of groundwater for process/industrial activities (e.g., to wash vehicles or 
equipment). The Schaum model was developed to estimate concentrations of 
volatile chemicals in bathroom air during and after showering. This model, 
however, can be modified to estimate concentrations of volatile chemicals in other 
types of spaces. As the model essentially addresses the spraying of water 
(showering) and subsequent release and dispersion of volatile chemicals in a 
confined space (bathroom), it can be modified for other types of Water spraying 
scenarios. 

The Schaum model was modified for this exposure assessment by assuming a 
truck washing scenario, as follows. A truck with dimensions of 75 feet long by 10 
feet wide by 14 feet high is washed using a pressure washer (using 4 gallons of 
water per minute) in a one-story building of appropriate dimensions (100 feet long 
by 20 feet Wide by 20 feet high). It was further assumed that 1 hour is required to 
clean each truck [with the time over which spraying occurs (tl) equal to 0.5 hours 
and the time after spraying (t2) equal to 0.5 hours], that the air in the building is 
completely exchanged between truck washing cycles, and that eight trucks are 
cleaned in a typical work day. 

The Schaum model is a realistic yet simple model that treats the building as one 
compartment and yields air concentrations averaged over the time of the actual 
spraying and the time spent in the building subsequent to the spraying. It was 
assumed that die chemicals volatilize at a constant rate, instantly mix uniformly 
with the building air, and that ventilation with clean air does not occur Within a 
given wash cycle. This implies that the chemical concentrations in air increase 
linearly from zero to a maximum at the end of the spraying and then remain 
constant during the time an individual spends in the building immediately after 
the spraying. 

The average concentration of a volatile chemical in the building air over a period 
of ts hours (for ts >0) was estimated from the following equation: 

f Q  ^  
x t  

2 C = ±-=- = 
+  (^><0 

(t, +12) 
where: 



^a,max 

ti 
t2 
ts 

= The concentration of a volatile chemical in the building air over 

a duration of ti hours, mg/m3 

= The maximum concentration of a volatile chemical in the 

building air, mg/m3 

= The time over which spraying occurs, hr 
= The time after spraying, hr 
= The time in the building during (ti) and after (t2) the spraying, hr 

and where: 

where: 
Cw 
f 
Fw 

Va 

_ Cw x f x Fw x t, 
V, 

= The water concentration, mg/L 

= The fraction volatilized, unitless 

= The water flow rate, 908 L/hr 

= The building volume, 1,133 m3 

The fraction volatilized is the mass fraction of the chemical in water that 
volatilizes over the course of the spraying and is a chemical-specific value that is 
not easily predicted. The volatilization rates depend on properties such as Henry's 
Law constant and molecular weight. Volatilization fractions ranging from 0.5 to 
0.9 have been- reported in studies using trichloroethene and chloroform. This 
range is assumed to be representative of all other volatile chemicals with Henry's 
Law constants that are similar or greater. Consistent with USEPA Region 2 
guidance, for all volatile COPCs (regardless of their Henry's Law Constants), a 
volatilization fraction of 0.9 was used to model reasonable maximum exposure 
(RME), and a volatilization fraction of 0.5 Was used under the central tendency 
exposure (CTE) scenario. 

The Schaum model and resultant building air concentrations used to evaluate 
commercial/industrial worker exposure to volatile COPCs in groundwater are 
presented in Table E-l. 
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VOLATILE CHEMICAL RELEASE FROM GROUNDWATER TO 
OUTDOOR AIR DURING CONSTRUCTION/UTILITY WORK 

The methodology to evaluate the potential exposure of construction/utility 
workers to volatile COPCs in shallow groundwater is described below. 

The depth to groundwater varies seasonally, and in some portions of the Site at 
certain times of the year, the water table may be only a few feet below ground 
surface (see Table 4-2 in the Remedial Investigation Report). Emissions of the 
volatile COPCs in groundwater were estimated under the assumption that shallow 
groundwater infiltrates a completed excavation for underground utility 
maintenance or repair, and volatile COPCs are released from pooled water at the 
bottom of the excavation. The exposure modeling required determination of 
COPC emission fluxes and concentrations in outdoor air above the excavation. 

The following calculations and resultant outdoor air concentrations used to 
evaluate construction/utility worker exposure to volatile COPCs in shallow 
groundwater are presented in Table E-2 (for shallow onsite groundwater), Table 
E-3 (for shallow offsite groundwater, south of Bound Brook), and Table E-4 (for 
shallow offsite groundwater, north of Bound Brook). 

Emission Fluxes 

The potential for volatile COPC emissions was evaluated based on the EPCs for 
those chemicals in groundwater, as presented in Appendix A, RAGS Part D Table 
3.2, Table 3.3, and Table 3.4. 

The following equation (USEPA, 1995a) was used to determine emission fluxes 
(in g/sec-m2) from pooled Water at the bottom of the excavation: 

Fj = Kj xCLi x CF1 

Where: 
Fi 
Kj 

CLi 
CF1 

= Maximum emission flux of chemical i, g/sec-m2 

= Overall mass transfer coefficient of chemical i, cm/sec 

= Liquid-phase concentration of chemical i, g/cm3 

= Conversion factor, 1E+04 cm2/m2 

and where: 



where: 
ki,L 

R 
Ts 
Hi 

ki,G 

= Liquid-phase mass transfer coefficient of chemical i, 
cm/sec 
= Ideal gas constant, 8.2E-05 atm-m3/mole-K 
= System temperature, 284 K 
= Henry's Law constant of chemical i, atm-m3/mole 
= Gas-phase maSs transfer coefficient of constituent i, 
cm/sec 

and where: 

ki,L = 
MWn 

n 0 . 5  ,  s  
* f  A 

v MW; , V298K j 
*kL,°2 

where: 
MW02 = Molecular weight of oxygen, 32.0 g/mol 
MW; = Molecular weight of constituent i, g/mol 
Ts = System temperature, 284 K 
kL, O2 = Liquid-phase mass transfer coefficient of oxygen at 25°C, 

0.002 cm/sec 

and where: 

k i , G  -

MWh,0Y335 ( T V005 

MW; v298K j 
xkG,H20 

where: 
MWh2o = Molecular weight of water, 18.0 g/mol 
Icg, H2O = Gas-phase mass transfer coefficient of water Vapor at 

25°C, 0.833 cm/sec 

Outdoor Air Concentrations 

Outdoor air concentrations of the volatile COPC emissions were determined using 
the USEPA-apprbved Point, Area and Line source (PAL2.1) model, version 
89272 (USEPA, 1992), assuming that the excavation represents an area source of 
emissions. PAL2.1 has the capability of determining impacts above area sources, 
as well as downwind of a source. PAL2.1 is a multi-purpose model that can be 
used to estimate dispersion for point, area and line sources using Gaussian-plum^ 
steady-state assumptions. User-specified meteorological options allow for input of 
site-specific conditions that are representative of the site being modeled. 



For this evaluation, it was assumed the excavated trench measures 1.5 m wide x 
5.0 m long x 3.0 m deep. The pooled water surface was therefore modeled as a 1.5 
m x 5.0 m flat area source. Nine receptors were used in the analysis. Eight 
receptors were placed along the edge of the excavation: one at each of the four 
comers, and one at the center of each side. In addition, one receptor was placed 
over the center of the excavation. All receptors were modeled at a height of 1.8 
meters to simulate the height of a construction/utility worker. 

The meteorological data consisted of an array of 54 meteorological conditions 
used in the USEPA-approved screening level model, SCREEN3 (USEPA, 1995b), 
These conditions represent 54 combinations of stability classes (1 to 6) and wind 
speeds (1 m/s to 20 m/s) that routinely occur in the atmosphere. The wind 
directions were set so that the wind blew directly toward each of the receptors. 
Model options selected for the analysis included a typical anemometer height of 
6.1 meters, a mixing height of 5000 m, and an average temperature of 293 K, The 
wind was assumed to be constant below a height of 10 meters (as fixed by 
PAL2.1). Land use was classified as urban. The emission rate of the area source 
was set at 1 g/s-m . Output was then in the form of pg/m per g/s-m . 

The modeling analysis predicted a maximum 1-hour average unitized impact of 
1.30E-01 g/m3 per g/s-m2. The maximum 1-hour average chemical concentrations 
(in mg/m ) in the outdoor air at the excavation (Coutdoor,Gw) were calculated from 
the following equation: 

C = Maximum 1-hour average unitized impact x Fj x CF2 

where: 
C = Maximum 1-hour average chemical concentration in outdoor 

air, mg/m3 

Fj = Emission flux, g/s-m2 

CF2 = Conversion factor, 1E-03 mg/pg 

REFERENCES 
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VOLATILE CHEMICAL RELEASE TO INDOOR AIR 
DURING SHOWERING 

The concentrations of volatile COPCs in bathroom air during and after showering 
were estimated using an approach, "the Schaum model," recommended by the 
USEPA, Region 2. The Schaum model (Schaum et al., 1992) is a realistic yet 
simple model that treats the bathroom as one compartment and yields air 
concentrations averaged over the time of the actual shower and the time spent in 
the bathroom following the shower. It is assumed that chemicals volatilize at a 
constant rate, instantly mix uniformly with the bathroom air, and that ventilation 
with clean air does not occur. This implies that the chemical concentrations in the 
air increase linearly from zero to a maximum at the end of the shower and then 
remain constant during the time an individual spends in the bathroom 
immediately after the shower. 

The average concentration of a volatile Chemical in the shower air over a period 
of tg hours (for tg >0) was estimated from the following equation: 

where: 
Ca = The concentration of a volatile chemical in the bathroom air over 

a duration of tg hours, mg/m3 
Ca,max = The maximum concentration of a volatile chemical in the 

bathroom air, mg/m3 
ti = The time of shower, hr 
t2 = The time after shower, hi­
ts = The time in the bathroom during (ti) and after (t2) the shower, hr 

and where: 
C x f x F x t ,  p _ w * w M 

a, max y 

where: 
Cw = The water concentration, mg/L 
f = The fraction volatilized, unitless 
Fw = The water flow rate, 500 L/hr 
Va = The bathroom volume, 16 m3 

The fraction volatilized is the mass fraction of the chemical in water that 
volatilizes over the course of the shower. The volatilization rates depend on 



properties such as Henry's Law constant and molecular weight. Volatilization 
fractions ranging from 0.5 to 0.9 have been reported in studies using 
trichloroethene and chloroform. This range is assumed to be representative of all 
other volatile chemicals with Henry's Law constants which are similar or greater. 
Consistent with USEPA Region 2 guidance, for all volatile COPCs (regardless of 
their Henry's Law Constants), a volatilization fraction of 0.9 was used to model 
reasonable maximum exposure (RME), and a Volatilization fraction of 0.5 was 
used under the central tendency exposure (CTE) scenario. 

The Schaum model and resultant concentrations in shower/bathroom air are 
shown in Table E-5 and Table E-6 for resident adults and resident children, 
respectively. 

REFERENCES 
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• i • 
TABLE E-1 (RME) 

INDUSTRIAL/PROCESS USE SCENARIO - COMMERCIAL/INDUSTRIAL WORKER 
CORNELL-DUBILIERELECTRONICS SUPERFUNO SITE. OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Concentration Henry"SiLaw Henry's Law Diffusion Coefficient Diffusion Coefficient Fraction Row Rate of Time of Time after Bldg Room Max Concentration Concentration 
' Chemical in Water Constant : Constant in Water in Air Volatilized Pressure Washer Volume in Building Air in Air 

c. H H Dw P. f F„ 'i '2 va Ca,ma* Ca 

(mg/L) (unitless) (atm-m3/mol) (m2/sec) (m2/sec) (unitless) (Uhr) (hours) (hours) (m3) (mg/m3) (pg/m3) 
Benzene 7.2E-04 2.3E-01 ! 5.6E-03 9.8E-06 8.8E-02 0:9: 908 4 4 1,133 2.1E-03 1.6E+00 
Bromodichloromethane 4.1E-04 6.6E-02 1.6E-03 1.1E-05 3.0E-02 0:9 908 4 4 1,133 1.2E-03 8.8E-01 
Chlorobenzene 3.7E-03 1.5E-01 3.7E-03 8.7E-06 7.3E-02 0:9 908 4 4 1,133 1.1E-02 8.0E+00 
Chloroform 2.8E-03 1.5E-01 3.7E-03 1.0E-05 1.0E-01 0:9 908 4 4 1,133 8.0E-03 6.0E+00 
Dibromochloromethane 3.4E-04 3.2E-02 7.8E-04 1.1E-05 2.0E-O2 0.9 908 4 4 1,133 9.9E-04 7.4E-01 
1,2-D i chlorobenzene 2.1E-03 7.8E-02 1.9E-03 7.9E-06 6.9E-02 0.9 908 4 4 1,133 6.2E-03 4.6E+00 
1,3-Dichlorobenzene 5.2E-03 1.1E-01 2.6E-03 7.9E-06 6.9E-02 0.9 908 4 4 1,133 1.5E-02 1.1E+01 
1,4-Dichlorobenzene 5.0E-03 1.0E-01 2.4E-03 7.9E-06 6.9E-02 0.9 908 4 4 1,133 1.4E-02 1.1E+01 
1,1-Dichloroethane 7.0E-04 2.3E-01 S.6E-03 1.1E-05 7.4E-02 0.9 908 4 4 1,133 2.0E-03 1.5E+00 
1,2-Dichloroethane 5.6E-04 4.0E-02 9.8E-04 9.9E-06 1.0E-01 0:9 908 4 4 1,133 1.6E-03 1.2E+00 
1,1 -Dichloroethene 57E-03 1.1E+00 2.6E-02 1.0E-05 9.0E-02 0.9 908 4 4 1,133 1.7E432 1.2E+01 
cis-1,2-Qichloroethene 1.4E+01 1.7E-01 4.1E-03 1.1E-05 7.4E-02 0.9 908 4 1,133 4.1E+01 3.1E+04 
trans-1,2-Dichloroethene 6.1E-02 39E-01 9.4E-03 1.2E-05 7.1E-02 0.9 908 4 4 1,133 1.8E-01 1.3E+02 
Methyl tert-butyl ether 1.3E-02 2.4E-02 5.9E-04 8.6E-06 7.5E-02 0.9 908 4 4 1,133 3.6E-02 2.7E+01 
Methylene chloride 5.0E-04 9.0E-02 2.2E-03 1.2E-05 1.0E-01 0.9 908 4 4 1,133 1.5E-03 1.1E+00 
Tetrachloroethene 3.6E-02 7.5E-01 1.8E-02 8.2E-06 7.2E-02 0.9 908 4 4 1,133 1.0E4J1 7.8E+01 
1,2,3-Trichlorobenzene 8.5E-03 5.1E-02 1.2E-03 8.4E-06 4.0E-02 0.9 908 4 4 1,133 2.4E-02 ; 1.8E+01 
1,2,4-T richlorobenzene 5.8E-02 5.8E-02 1.4E-03 8.2E-06 3.0E-02 0.9 908 4 4 1,133 1.7E-01 1.3E+02 
1,1,2-T richloroethane 3.9E-03 3.7E-02 9.1E-04 8.8E-06 7.8E-02 0.9 908 4 4 1,133 1.1E-02 8.4E+00 
Trichloroethene 7.0E+00 4.2E-01 1.0E-02 9.1E-06 7.9E-02 0.9 908 4 4 1.133 20E+01 1.5E+04 
Vinylchloride 5.3E-02 1.1E+00 2.7E-02 1.2E-06 1.1E-01 0.9 908 4 4 1,133 1.5E-01 1.2E+02 
Naphthalene 3.4E-04 2.0E-02 4.8E-04 7.5E-06 5.9E-02 0.9 908 4 4 1,133 9.8E-04 7.4E411 

Note: Sources of chemical-specific properties (i.e., Henry's Law Constant, etc.) are USEPA (1996b) and USDOE (2011). 



TABLE E-1 (CT) 
INDUSTRIAL/PROCESS USE SCENARIO - COMMERCIAL/INDUSTRIAL WORKER 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Concentration Henry'sLaw Henry's Law Diffusion Coefficient Diffusion Coefficient Fraction Flow'Rateof Timeof Time after Bldg Room Max Concentratiori Concentration 
Chemical in Water Constant Constant in Water in Air Volatilized Pressure Washer Volume in Building Air in Air 

C„ H: H Pw Di f F„ h t2 i Va Da,max Ca 
(mg/L) (unjtless) (atm-m3/mol) (m2/sec) (m2/sec) (unitiess) (Uhr) (hours) (hours) : : (m3) (mg/m3) (pg/m3) 

Benzene 7.2E-04 2.3E-01 5.6E-03 9.8E-06 8:8E-02 0:9 908 3 3 ; 1,133 T.6E-03 1.2E+00 
Bromodichloromethane 4.1E-04 6.6E-02 1.6E4)3 1.1E-05 3.0E-02 0.9 908 3 3 ' 1,133 8.8E-04 6.6E-01 
Chlorobenzene 3.7E-03 1.5E-01 . 3.7E-03 8.7E-06 73E-02 0.9 908 3 3 1,133 8.0E-03 6.0E+00 
Chloroform 2.8E-03 1.5E-01 i 3.7E-03 1.0E-05 1.0E-01 0:9 908 3 3 1,133 6.0E-03 4:5E+00 
Dibromochloromethane 3.4E-04 3.2E-02 i 7.8E-04 1.1E-05 2.0E-02 0.9 908 3 3 1,133 7.4E-04 5.6E-01 
1,2-Dichiorobenzene 2.1E-03 7.8E-02 1.9E-03 7.9E-08 6.9E-02 0:9 908 3 3 1,133 4.6E-03 3:5E+00 
i ,3-Dichlorobenzene 5.2E-03 1.1E-01 2.6E-03 7.9E-06 6.9E-02 0.9 908 3 3 , 1,133 1 1.1E-02 8:5E+00 
1,4-Dichlorobenzene 5.0E-03 1.0E-01 2.4E4)3 7.9E^)6 6.9E-02 0:9 908 3 3 1,133 1.1E-02 8.1E+00 
1,1 -Dichloroethane 7:0E-O4 2.3E-01 5.6E-03 1.1E-05 7.4E-02 0:9 908 3 3 1,133 1.5E-03 1.1E+00 
1,2-Dichloroethane 56E-04 40E-02 9.8E-04 9.9E-06 1.0E-01 0.9 908 3 3 1,133 1.2E-03 9.QE-01 
1,1 -Dichloroethane 57E-03 1.1E+00 2.6E-02 1.0E-05 9.0E-02 0:9 908 3 3 1,133 ; 1.2E-02 9.3E+00 
cis-i ,2-Dichloroethene 1.4E+01 1.7E-01 4.1E-03 1.1E-05 7.4E4J2 0:9 908 3 3 1,133 i 3.1E+01 2.3E+04 ; 
trans-1,2-Dichloroethene 6.1E-02 3:9E-01 9.4E-03 1.2E-0S 7.1E-02 0.9 908 3 3 1,133 1.3E-01 9.9E+01 
Methyl tert-butyl ether 1.3E-02 2.4E-02 5.9E-04 8.6E-06 7.5E-02 0.9 i 908 3 3 1,133 2.7E-02 2.0E+01 
Methylene chloride 5.0E-04 9.0E-02 2.2E-03 , 1.2E-05 1.0E-01: 0.9 908 3 3 1,133 1.1E-03 8.2E-01 
Tetrachbroethene 3.6E-02 7.5E-01 1.8E-02 i 8.2E-06 7.2E-02 0.9 908 : 3 3 1,133 7.8E-02 5.8E+01 
1,2,3-Trichlorobenzene 8.5E-03 5.1E4J2 1.2E-03 : 8.4E-06 4.0E-02 0.9 908 3 3 1,133 1.8E-02 1.4E-T-01 
1',2,4-T richlorobenzene 5.8E-02 5.8E-02 1.4E-03 8.2E-06 3.0E-02 0.9 908 3 3 1,133 1:3E-01 9:5E+01 
1,1,2-Trichloroethane 3.9E-03 3.7E-02 9.1E-04 8.8E-06 7.8E-02 0.9 908 3 3 1,133 8:4E-03 6.3E400 i 
Trichloroethene 7:0E+00 4.2E-01 10E-02 9.1E-06 7.9E-02 0.9 908 3 3 1,133 1.5E+01 1.1E+04 ! 
V/lnyl chloride 5.3E-02 1.1E+00 2.7E-02 1.2E-06 1.1E-01 0.9 908 3 3 1,133 1:2E-01 8.6E+01 
Naphthalene 3.4E-04 2.0E-02 4.8E-04 7.5E-06 i 5.9E-02 0.9 908 3 3 1,133. 7.4E-04 5.5E-01 

Note: Sources of chemical-specific properties (i.e., Henry's Law Gonstant, etc.) are USEPA (1996b) and USDOE (2011). 



TABLE E-2 
VOLATILE COPC EMISSION FLUX FROM SHALLOW ONSITE GROUNDWATER - CONSTRUCTION/UTILITY WORKER 

CORNELL DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Objective: Determination of outdoor volatile chemical concentrations above a 1.5 m-wide x 5.0 m-long x 3.0 m-deep excavated trench, assuming shallow groundwater infiltrates and pools in the bottom of the excavation. 

Chemical of 
Potential Concern 

Groundwater 
Concentration 

Cj.GW 

(mg/L) 

Groundwater 
Concentration 

CLI 

(g/cm3) 

Henry's Law 
Constant 

H 
(atm-m3/mole) 

Molecular 

Weight 

MWr 

(g/mol) 

Liquid-Phase Mass 
T ransfer Coefficient 

ki.L 

(cm/s) 

Gas-Phase Mass 
Transfer Coefficient 

KG 
(cm/s) 

Overall mass 
Transfer Coefficient 

* 
(cm/s) 

Groundwater 
Emission Flux 

Fi 
(g/s-m2) 

Outdoor Air 
Concentration 

^OUTDOOR, GROUNDWATER 

(mg/m3) 
Benzene 3.0E-03 3.0E-09 5.6E-03 78 1.2E-03 4-9E-01 1.2E-Q3 3.6E-08 4.7E-06 
Chlorobenzene 1.7E-02 1.7E-08 3.7E-03 154 8.7E-04 3.9E-01 8.6E-04 1.5E-07 1.9E-05 
Chloroform 2.8E-03 2.8E-09 3.7E-03 119 9.9E-04 4.2E-01 9.7E-04 2.8E-08 3:6E-06 
1,2-Dibromo-3-chloropropane 7.7E-05 7.7E-11 1.5E-04 236 7.0E-04 3.4E-01 5.3E-04 41E-10 5.3E-08 
Dibromochloromethane 5.5E-04 5.5E-T0 7.8E-04 208 7.5E-04 3.5E-01 7.0E-04 3.8E-09 5.QE-07 
1,2-Dichlorobenzene 7.2E-03 7.2E-09 1.9E-03 147 8.9E-04 3.9E-01 8.7E-04 6.2E-08 8.1E-06 
1,3-Dichlorobenzene 1.4E-02 1.4E-08 2.6E-03 147 8.9E-04 3.9E-01 8.7E-04 1.2E-07 L6E-05 
1,4-Dichlorobenzene 1.9E-02 1.9E-08 ' 2.4E-03 147 8.9E-04 3.9E-01 8.7E-04 1.7E-07 2.2E-05 
1,1-Dichloroethane 2.9E-03 2.9E-09 5.6E-03 99 1.1E-03 4.5E-01 1.1E-03 3.1E-08 4.1E-06 
1,2-Dichloroethane 4.6E-03 4.6E-09 9.8E-04 99 1.1E-03 4.5E-01 1.0E-03 4.7E-08 6.1E-06 
1,1-Dichloroethene 6.8E-02 6.8E-08 2.6E-02 97 1.1E-03 4.5E-01 1.1E-03 7.4E-07 9.7E-05 
cis-1,2-Dlchloroethene 1I.4E+02 1.4E-04 4.1E-03 97 1.1E-03 4.5E-01 1.1E-03 1.5E-03 2.0E-01 
trans-1,2-Dichloroethene 5.8E-01 5.8E-07 9.4E-03 97 1.1E-03 4.5E-01 1.1E-03 6.3E-06 8.2E-04 
Ethylbenzene 1.1E-02 1.1E-08 7.9E-03 106 1.0E-03 4.4E-01 1.0E-03 1.1E-07 1.5E-05 ! 
Methyicyciohexane 5.9E-03 5.9E-09 4.3E+00 98 1.1E-03 4.5E-01 1.1E-03 6.4E-08 8.3E-06 
Methylene chloride 7.0E-03 7.0E-09 2.2E-03 85 1.2E-03 4.7E-01 1.1E-03 8.0E-08 1.0E-05 
T etrachloroethene 5.4E-01 5.4E-07 1 .8ET02 166 8.4E-04 3.8E-01 8.4E-04 4.5E-06 5.8E-04 
1,2,3-Trichlorobenzene 7.4E-02 7.4E-08 1.2E-03 181 8.0E-04 3.7E-01 7.7E-04 5.7E-07 7.4E-05 
1,2,4-T richlorobenzene 1.8E-01 1.8E-07 1.4E-03 181 8.0E-04 3.7E-01 7.7E-04 1.4E-06 1.8E-04 
1,1,2-Trichloroethane 1.4E-02 1.4E-08 9.1E-04 133 9.4E-04 4.1E^01 8.8E-04 1.2E-07 1.6E-05 
Trichloroethene 2.3E+01 2.3E-05 1.0E-02 131 9.4E-04 4.1E-01 9.4E-04 2.2E-04 2.8E-02 
o-Xylene 3.8E-02 | 3.8E-08 5.2E-03 106 1.0E-03 4.4E-01 1.0E-03 3.9E-07 5.1E-05 
Vinyl chloride 1.6E-01 1.6E-07 2.7E-02 63 1.4E-03 5.2E-01 1.4E-03 2.2E-06 2;8E-04 
Naphthalene 2.0E-03 | 2.0E-09 4.8E-04 128 9.5E-04 4.1IE-01 8.6E-04 1.7E-08 2.2E-06 
Phenanthrene 5.2E-04 5.2E-10 4.2E-05 178 8.1E-04 3.7E-01 3.7E-04 1.9E-09 2:5E-07 

Note 
Sources of chemical-specific properties (i.e., Henr/s Law Constant, etc.) are USEPA (1996b) and USDOE (2011). 

Parameter 
(1) Maximum 1-hour unitized impact (g/m3 per g/m2s) 
(2) Molecular weight of oxygen (MW02, g/mol) = 
(3) System temperature (Ts, K) = 
(4) Liquid-phase mass transfer coefficient of oxygen at 25°C (kL,02, cm/sec) = 
(5) Molecular weight of water (MW^, g/mol) = 
(6) Gas-phase mass transfer coefficient of water vapor at 25°C (ko, H20, cm/sec) = 
(7) Ideal gas constant (R, atm-m3/mole-K) = 

Value Source 
1.30E-01 Predicted for urban land use 

32 Default 
284 Default 

0.002 Default 
18 Default 

0.833 Default 
8.20E-05 Default 



TABLE E-3 
VOLATILE COPC EMISSION FLUX FROM SHALLOW OFFSITE GROUNDWATER, SOUTH OF BOUND BROOK - CONSTRUCTION/UTILITY WORKER 

CORNELL DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Objective: Determination of outdoor volatile chemical concentrations above a 1.5 m-wide x 5.0 m-long x 3.0 m-deep excavated trench, assuming shallow groundwater infiltrates and pools in the bottom of the excavation. 

Chemical of 
i Potential Concern 

Groundwater 
Concentration 

C|,GW 
(mg/L) 

Groundwater 
Concentration 

csa. 
(g/cm3) 

Henry's Law 
Constant 

H 
(atm-m3/mole) ' 

Molecular 
Weight 

MW, 
(g/mol) 

Liquid-Phase Mass 
Transfer Coefficient 

ki,L 
(cm/s) 

Gas-Phase Mass 
Transfer Coefficient 

ki,G 

(cro/s) 

Overall mass 
T ransfer Coefficient 

K, 

(cm/s) 

Groundwater 
Emission Flux 

; F| 
(g/s-m2) 

Outdoor Air 
Concentration 

CoUTOOOR, GROUNDWATER 

(mg/m3) 
Benzene 5.0E-04 5.0E-10 5.6E-03 78 1.2E-03 4.9E-01 1.2E-03 6.0E-09 7.9E-07 
Chloroform 1.1E-03 1.1E-09 3.7E-03 119 99E-04 4.2E-01 9.7E-04 1.1E-08 1.4E-06 
Dibromochloromethane 5.1E-04 5.1E-10 7.8E-04 208 7.5E-04 3.5E-01 7.0E-04 3.6E-09 4.7E-07 
cis-1,2-Dichloroethene 1.7E-02 1.7E-08 4.1E-03 97 1.1E-03 4.5E-01 1.1E-03 1.8E-07 2.4E-05 
Methyl tert-butyl ether 1.9E-01 1.9E-07 5.9E-04 78 1.2E-03 4.9E-01 1.1E-03 2.1E-06 2.7E-04 
T etrachloroethene L9E-03 1.9E-09 1.8E-02 166 8.4E-04 3.8E-01 8;4E-04 t:6E-08 2.1E-06 
Trichloroethene 1.1E+00 1.1E-06 1.0E-02 131 9.4E-04 4.1E-01 9.4E-04 1.1E-05 1.4E-03 
Naphthalene 1.3E-04 1.3E-10 4.8E-04 128 9.5E-04 4.1E-01 8.6E-04 1.1E-09 1.4E-07 

Note 
Sources of chemical-specific properties (i.e., Henry's Law Constant, etc.) are USEPA (1996b) and USDOE (2011). 

Parameter 
(1) Maximum 1-hour unitized impact (g/m3 per g/m2s) 
(2 ) Molecular weight of oxygen (MW02, g/mol) = 
(3) System temperature (Ts, K) = 
(4) Liquid-phase mass transfer coefficient of oxygen at 25°C (kL,02, cm/sec) = 
(5) Molecular weight of water (MW^o. g/mol) = 
(6) Gas-phase mass transfer coefficient of water vapor at 25°C (ko,:H2Q, cm/sec) = 
(7) Ideal gas constant (R, atm-m3/mole-K) 

Value Source 
1.30E-01 Predicted for urban land use 

32 Default 
284 Default 

0.002 Default 
18 Default 

0.833 Default 
8.20E-05 Default 



TABLE E-4 
VOLATILE CQPC EMISSION FLUX FROM SHALLOW OFFSITE GROUNDWATER, NORTH OF BOUND BROOK - CONSTRUCTION/UTILITY WORKER 

CORNELL DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Objective: Determination of outdoor volatile chemical concentrations above a 1.5 m-wide x 5.0 m-long x 3.0 m-deep excavated trench, assuming shallow groundwater infiltrates and pools in the bottom of the excavation. 

Groundwater Groundwater Henry's Law Molecular Liquid-Phase Mass Gas-Phase Mass Overall mass Groundwater Outdoor Air 
Chemical of Concentration Concentration Constant Weight Transfer Coefficient T ransfer Coefficient Transfer Coefficient Emission Flux Concentration 

Potential Concern Cj.GW Cg. ; H MWi i kjL k, r. Ki F, Cj.GW 

(g/cm3) 
MWi Ki F, ^OUTDOOR, GROUNDWATER 

fmg/L) (g/cm3) (atm-m /mole) (g/mol) (cm/s) (cm/s) (cm/s) (g/s-m2) (mg/m3) 
Benzene 1.2E-03 1.2E-09 5.6E-Q3 78 1.2E-03 4.9E-01 1.2E-03 1.5E-08 1.9E-06 
Bromodichloromethane 3.5E-04 3.5E-10 1.6E-03 164 8.4E-04 3.8E-01 8.2E-04 2.9E-09 3.7E-07 
Chloroform 1.4E-03 1.4E-09 3.7E-03 119 9.9E-04 4.2E-01 9.7E-04 1.4E-08 1.8E-06 
cis-1,2-Dichloroethene 4.9E-02 4.9E-08 4.1E-03 97 1.1E-03 4.5E-01 1.1E-03 5.3E-07 6.8E-05 
T etrachloroethene 3.8E-04 3.8E-10 1.8E-02 166 8;4E-04 3.8E-01 8.4E-04 3.1E-09 4.1E-07 
Trichloroethene 2.4E-01 2.4E-07 1.0E-02 131 9.4E-04 4.1E-01 9.4E-04 2.2E-06 2.9E-04 
Vinyl chloride " 3.6E-04 3.6E-10 2.7E-02 63 1.4E-03 5.2E-01 1.4E-03 4.9E-09 6.4E-07 
Naphthalene 1.1E-04 1.1E-10 4.8E-04 128 9.5E-04 4.1E-01 8.6E^04 9.7E-10 1.3E-07 

Note 
Sources of chemical-specific properties (i.e., Henry's Law Constant, etc.) are USEPA (1996b) and USDOE (2011). 

Parameter Value 
(1) Maximum 1-hour unitized impact (g/m3 per g/m2s)= 1.30E-01 
(2) Molecular weight of oxygen (MW02, g/mol) = .32 
(3) System temperature (Ts, K) = 284 
(4) Liquid-phase mass transfer coefficient of oxygen at 25°C (kL,02, cm/sec) = 0.002 
(5) Molecular weight of water (MW^o, g/mol) = 18 
(6) Gas-phase mass transfer coefficient of water vapor at 25°C (ko, H20, cm/sec) = 0,833 
(7) Ideal gas constant (R, atm-m3/mole-K) = 8.20E-05 

Source 
Predicted for urban land use 

Default 
Default 
Default 
Default 
Default 

Default 



TABLE E-5 (RME) 
INDOOR SHOWER MODEL SCENARIO - ADULT RESIDENT 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Concentration Henry's Law Henry's Law Diffusion Coefficient Diffusion Coefficient Fraction Flow Rate Time of Time after Bathroom Max Concentration Concentration 
Chemical in Water Constant Constant in Water in Air Volatilized of Shower Shower ; Shower Volume in Bathroom Air in Air 

c. H H D. D„ f ti *2 va Cama* Ca 

(mg/L) (unitless) (atm-m3/mol) (m2/sec) (mz/sec) (unitless) (L/hr) (hours) : (hours) <m3) (mg/m3) (pg/m3) 
Benzene 7.2E-04 2.3E-01 5.6E-03 98E-06 8.8E-02 0.9 800 0.25 0:33 16 5.1E-03 4.0EH-00 
Bromodichloromethane 4-1E-04 6.6E-02 1.6E-03 1.1E-05 3.0E-02 0.9 500 0.25 0.33 16 2.9E-03 2.2E+00 
Chlorobenzene 3.7E-03 1.5E-01 3.7E-03 8.7E-06 7.3E-02 0.9 500 0.25 0.33 16 2.6E-02 2.0E+01 
Chloroform 2.8E-03 1.5E-01 3.7E-03 1.0E-05 1.0E-01 0.9 500 0.25 0:33 16 2.0E-02 1.5E*01 
Dibromochloromethane 3.4E-04 3.2E-02 7.8E-04 1.1E-05 2.0E-02 0.9 500 o.25 : 0:33 16 2.4E-03 1.9E+00 
1,2-Dichlorobenzene 2.1E-03 7.8E-02 1.9E-03 7.9E4J6 6.9E-02 0.9 500 0.25 0133 16 1.5E-02 1.2E+01 
1,3-Dichlorobenzene 5.2E-03 1.1E-01 2.6E-03 7.9E-06 6.9E-02 0.9 500 0.25 0.33 16 3.7E-02 2.9E+01 
1,4-Dichlorobenzene 5.0E-03 1.QE-Q1 2.4E-03 7.9E-06 6.9E-02 0.9 500 0.25 : 0:33 16 3.5E-02 2.8E+01 
1,1-Dichloroethane 7.0E-04 2.3E-01 5.6E-03 1.1E-05 7.4E-02 0.9 500 0.25 : 0:33 16 4.9E-03 3.9E+00 
1,2-Dichloroethane 5.6E-04 4.0E-02 9.8E-04 9.9E-06 1.0E-01 0.9 500 0.25 0:33 16 3.9E-03 3.1E+00 
1,1-Dichloroethene 5.7E-03 1.1E+00 2.6E-02 1.0E-05 9.0E-02 0.9 500 0.25 0:33 16 4.0E-02 3.2E+01 
cis-1,2-Dichloroethene 1.4E+01 1.7E-01 4.1E-03 1.1E-05 7.4E-02 0.9 500 0.25 0:33 16 9.9E+01 7.8E+04 
lrans-1,2-Dichloroethene 6.1E-02 3.9E-01 9.4E-03 1.2E-05 7.1E-02 0.9 500 0.25 1 0:33 16 4.3E-01 3.4E+02 
Methyl tert-butyl: ether 1.3E-02 2.4E-02 5.9E-04 8.6E-06 7.5E-02 0.9 500 0.25 0:33 16 8.8E-02 6.9E+01 
Methylene chloride 5.0E-04 ; 9.0E-02 2.2E-03 1.2E-05 1.0E-01 0.9 500 0.25 : 0,33 16 3.5E-03 2.8E+00 
Tetrachloroethene 3.6E-02 7.5E-01 1.8E-02 8.2E-06 7.2E-02 0.9 500 0.25 ; 0.33 16 2.5E-01 2.0E+02 
1,2,3-Trichlorobenzene 8.5E-03 5.1E-02 1.2E-03 8.4E-06 4.0E-02 0.9 500 0.25 ' 0133 16 5.9E-02 4.7E+01 
1,2,4-Trichlorobenzene 5.8E-02 5.8E-02 1.4E-03 8.2E-06 3.0E-02 0.9 500 0.25 0.33 16 4.1E-01 3.2E+02 
1,1,2-Trlchloroethane 3.9E-03 3.7E-02 9.1E-04 8.8E-06 7.8E-02 0.9 500 0.25 i 0.33 16 2.7E-02 2.2B*0t 
Trichloroethene 7.0E+00 4.2E-01 1.0E-02 9.1E-06 7.9E-02 0.9 500 0.25 0.33 16 5.0E+01 3.9E+04 
V/inyl chloride 5.3E-02 1.1E+00 2.7E-02 1.2E-06 1.1E-01 0.9 500 0.25 0.33 16 3.7E-01 2.9E+02 
Naphthalene 3.4E-04 2.0E-02 4.8E-04 7.5E-06 5.9E-02 0.9 500 0.25 0.33 16 2.4E-03 1.9E+00 

Note: Sources of chemical-specific properties'(i.e., Henry's Law Constant, etc.) are USEPA(1996b) and USDOE (2011). 



TABLE E-5(CT) 
INDOOR SHOWER MODEL SCENARIO - ADULT RESIDENT 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Concentration Henry's Law Henry's Law Diffusion Coefficient Diffusion Coefficient Fraction Flow Rate Time of Time after Bathroom Max Concentration Concentration 
Chemical in Water Constant Constant In Water in Air Volatilized of Shower Shower Shower Volume in Bathroom Air in Air 

Cw H H D„ Di f Fw ti va L^amax Ca 
(mg/L) (unitless) (atm-m3/mol) (m2/sec) (m2/sec) (unitless) (L/hr) (hours) (hours) (m3) (mg/m3) (M9/m3) 

Benzene: 7.2E-04 2.3E-01 5.6E-03 9.8E-06 8.8E-02 0:9 500 0.11 0.14 16 2.2E-03 1.7E+00 
Bromodichloromethane 4.1E-04 6.6E-02 1.6E-03 1.1E-05 3.0E-02 0:9 500 0,11 0.14 16 1.3E-03 9.8E-01 
Chlorobenzene 3.7E-03 1.5E-01 3.7E-03 8.7E-06 7.3E-02 0:9 500 0.11 0.14 16 1.1E-02 8.9E+00 
Chloroform 2.8E-03 1.5E-01 3.7E-03 1.0E-05 1.0E-01 0:9 500 0.11 0.14 16 8.6E-03 6.7E+00 
Dibromochloromethane 3.4E-04 3.2E-02 7.8E-04 1.1E-05 2.0E-02 0:9 500 0.11 0,14 16 1.1E-03 8.3E-01 
1,2-Dichlorobenzene 2.1E-03 7.8E-02 1.9E-03 7.9E-06 6.9E-02 0:9 500 0:11 0.14 16 6.6E-03 5.2E+00 
1,3-Dichlorobenzene 5.2E-03 1.1E-01 2.6E-03 7.9E-06 6.9E-02 0.9 500 0.11 0.14 16 1.6E-02 1.3E+01 
1,4-Dichlorobenzene 5.0E-03 1.0E-01 2.4E-03 7.9E-Q6 6.9E-02 0.9 500 0.11 0.14 16 1.5E-02 1.2E+01 
1,1-Dichloroethane 7.0E-04 2.3E-01 5.6E-03 1.1E-05 7.4E-02 0.9 500 0.11 0.14 16 2.2E-03 1.7E+00 
1,2-Dichloroe thane 5.6E-04 4.0E-02 9.8E-04 9.9E-06 1.0E-01 0.9 500 0.11 0.14 16 1.7E-03 1.3E+00 
1,1-Dichloroethene 5.7E-03 1.1E+00 2.6E-02 1.0E-05 9.0E-02 0.9 500 0.11 0.14 16 1.8E-02 1.4E+01 
cis-1,2-Dichloroethene 1.4E+01 1.7E-01 4.1E-03 1.1E-05 7.4E-02 0.9 500 0.11 0:14 16 4.4E+01 3.4E+04 
trans-1,2-Dichloroethene 6.1E-02 3.9E-01 9.4E-03 1.2E-05 7.1E-02 0.9 500 0.11 , 0:14 16 1.9E-01 1.5E+02 
Methyl tert-butyl ether 1.3E-02 2.4E-02 5.9E-04 8.6E-06 7.5E-02 0.9 500 0.11 0:14 16 3.9E-02 3.0E+01 
Methylene chloride 5.0E-04 9.0E-02 2.2E-03 1 2E-05 1.0E-01 0.9 500 0.11 0.14 16 1.6E-03 1.2E+00 
Tetrachloroethene 3.6E-02 7.5E-01 1.8E-02 8.2E-06 7.2E-02 0.9 500 o.ii ; 0.14 16 1.1E-01 8.7E+01 
1,2,3-Trjchlorobenzene 8.5E-03 5.1E-02 1.2E-03 8.4E-06 4.0E-02 0.9 500 0.11 0.14 16 2.6E-02 2.0E+01 
1,2,4-Trichlorobenzene 5.8E-02 5.8E-02 ! 1.4E-03 8.2E-06 3.0E-02 0.9 500 0,11 0.14 16 1.8E-01 1.4E+02 
1,1,2-Trichloraethane 3.9E-03 3.7E-02 9.1E-04 8.8E-06 7.8E-02 0.9 500 0.11 0.14 16 1.2E-02 9.4E+00 
Trichloroethene 7.0E+00 4.2E-01 1.0E-02 9.1E-06 7.9E-02 0.9 500 0,11 0.14 16 2:2E+01 1.7E+04 
Vinyl chloride 5.3E-02 1.1E+00 2.7E-02 1.2E-06 1.1E-01 0.9 500 0.11 0.14 16 1.6E-01 1.3E+02 
Naphthalene 3.4E-04 2 0E-02 4.8E-04 7.5E-06 5.9E-02 0.9 500 0.11 0.14 16 1.1E-03 8.2E-01 

Note: Sources of chemical-specific properties (i:e., Henry's Law Constant, etc.) are USEPA (1996b) and USDOE (2011); 



• • • 
TABLE E-6 (RME) 

INDOOR SHOWER MODEL SCENARIO - CHILD RESIDENT 
CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 

SOUTH PLAINFIELD, NEW JERSEY 

Concentration Heniy's:Law Henry'slaw : Diffusion Coefficient Diffusion Coefficient Fraction I ! Flow Rate Time of Time after Bathroom Max Concentration Concentration 
Chemical in Water Constant Constant in Water in Air Volatilized : of Shower Shower Shower Volume in Bathroom.Air in Air 

Cw H H Dw 
°a t  ' •1 *2 va Ca,max Ca 

(mg/L) (unitless) (atm-m3/mol) (m2/sec) (m2/sec) (unitless)! 1 (Uhr) (hours) (hours) <m3) (mg/m3) (pg/m3) 
Benzene 7I2E-04 2.3E-01 5.6E-03 9.8E-06 8.8E-02 0:9 500 0.45 0.55 16 9.1E-03 7.1E+00 
Bromodichloromethane 4.1E-04 6.6E-02 1.6E4J3 1.1E-05 3.0E-02 o:9 500 0.45 0.55 16 5.1E-03 4.0E+00 
Chlorobenzene 3.7E-03 1.5E-01 3.7E-03 8.7E-06 7.3E-02 0.9 500 0.45 0.55 16 4.7E-02 3:6E+01 
Chloroform 2I8E-03 1.5E-01 3.7E-03 1.0E-05 1.0E-01 0:9 500 0.45 0.55 16 3.5E-02 2.7E+01 
Dibromochloromethane 3:4E-04 3.2E-02 7.8E-04 1.IE-OS 2.0E-02 0:9 500 0.45 0.55 16 4.3E-03 3.4E+00 
1,2-Dichlorobenzene 2:1E-03 7.8E-02 1.9E-03 7.9E-06 6.9E-02 0:9 500 0.45 0.55 16 2.7E-02 2.1E+01 
1,3-Dichlorobenzene 5.2E-03 1.1E-01 2.6E-03 7.9E-06 6.9E-02 0:9 500 0.45 0.55 16 6.6E-02 5.1E+01 
1,4-Dichlorobenzene 5:0E-03 1.0E-01 2.4E-03 7.9E-06 6.9E-02 0:9 500 0.45 0.55 16 6.3E-02 4.9E+01 
1,1-Dichloroethane 7.0E-04 2.3E-01 5.6E-03 1.1E-05 7.4E-02 0:9 500 0.45 0.55 16 8.8E-03 6.9E+00 
1,2-Dichloroethane 5.6E-04 4.0E-02 9.8E-04 9i9E-06 1.0E-01 0:9 500 0.45 0.55 16 7.0E-03 5.4E+00 
1,1-Dichloroethene 5.7E-03 1.1E+00 2.6E-02 1OE-05 9.0E-02 0:9 500 0.45 0.55 16 7.2E-02 ' 5.6E+01 
cis-1,2-Dichloroethene 1.4E-KI1 1.7E-01 4.1E-03 1..1E-05 7.4E-02 0:9 500 0.45 0.55 16 1.8E+02 1.4E+05 
lrans-1,2-Dichloroethene 6.1E-02 3.9E-01 9.4E-03 1.2E-05 7.1E-02 0.9 500 0.45 0.55 16 7.7E-01 6.0E+02 
Methyl tert-butyl: ether 1.3E-02 2.4E-02 5.9E-04 8:6E-06 7.5E-02 0:9 500 0.45 0.55 16 1.6E-01 1.2E+02 
Methylene chloride 5.0E-04 9.0E-02 2.2E-03 1.2E-05 T.OE-01 0.9 500 0.45 0.55 16 6.4E-03 4.9E+00 
Tetrachloroethene 3.6E-02 7.5E-01 1.8E-02 8.2E-06 7.2E-02 0.9 500 0.45 0.55 i 16 4.6E-01 3.5E+02 
1,2,3-Trichlorobenzene 8.5E-03 5.1E-02 1.2E-03 8:4E-06 4.0E-02 0:9 500 0.45 0.55 ! 16 1.1E-01 8.3E+01 
1,2,4-Trichlorobenzene 5.8E-02 5.8E-02 1.4E-03 82E-06 3.0E-02 0.9 500 0.45 0.55 ' 16 7.4E-01 5.7E+02 
1,1,2-Trichloroethane 3.9E-03 3.7E-02 9.1E-04 8:8E-06 7.8E-02 0.9 500 0.45 0.55 16 4.9E-02 3.8E+01 
Trichloroethene 7.0E+00 4.2E-01 T.0E-02 9.1E-06 7.9E-02 0.9 500 0.45 0.55 ^ 16 8:9E+01 6.9E+04 
Vinyl chloride 5.3E-02 1.1E+00 2.7E-02 1.2E-06 1.1E-01 0.9 500 0.45 0.55 16 6.7E-01 5.2E+02 
Naphthalene 3.4E-04 2.0E-02 4.8E-04 75E-06 5.9E-02 0.9 500 0.45 0.55 16 4.3E-03 3.3E+00 

Note: Sources of chemical-specific properties (i.e., Henry's Law Constant, etc.) are USEPA (1996b) and USDOE (2011). 



TABLE E-6(CT) 
INDOOR SHOWER MODEL SCENARIO - CHILD RESIDENT 

CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
SOUTH PLAINFIELD, NEW JERSEY 

Chemical 
Concentration 

In Water 
Cw 

(mg/L) 

Henry's Law 
Constant 

H 
(unitless) 

Henry's Law 
Constant 

H 
(atm-m3/mol) 

Diffusion Coefficient 
in Water 

D„ 
(m2/sec) 

. Diffusion Coefficient 
in Air 

D° 
(m2/sec) 

Fraction 
Volatilized 

f 
(unitless) 

Flow Rate 
of Shower 

F» 
(Uhr) 

Time of 
Shower 

ti 
(hours) 

Time after 
Shower 

'2 
(hours) 

Bathroom 
Volume 

Va 
(m3) 

Max Concentration 
in Bathroom Air 

Ca.max 
(mg/m3) 

Concentration 
in Air 

Ca 
(pg/m3) 

Benzene 7.2E-04 2.3E-01 5.6E-03 9.8E-06 8.8E-02 0.9 500 0.15 0.18 16 3.0E-03 2.4E+00 
Bromodichloromethane 4.1E-04 6.6E-02 1.6E-03 1.1E-05 3.0E-02 0.9 500 0.15 0.18 16 1.7E-03 1.3E+00 
Ghlorobenzene 3.7E-03 1.5E-01 3.7E-03 8.7E-06 7.3E-02 0.9 500 0.15 0.18 16 1.6E-02 1.2E+01 
Chloroform 2.8E-03 1.5E-01 3.7E-03 1.0E-05 1.0E-01 0.9 500 0.15 0.18 16 1.2E-02 9.1E+00 
Dibromochloromethane 3.4E-04 3.2E-02 7.8Ei04 1.1E-05 2.0E-02 0.9 500 0.15 0.18 16 1.4E-03 1.1E+00 
1,2-Dichlorobenzene 2.1E-03 i 7.8E-02 1.9E-03 7.9E-06 6.9E-02 0.9 500 0.15 0.18 16 9.1E-03 7.0E+00 
1,3-Dichlordbenzene 5.2E-03 1.1E-01 2.6E-03 7.9E-06 6.9E-02 0.9 500 0.15 0.18 16 2.2E-02 1.7E+01 
1,4-Dlchlorobenzene 5.0E-03 1.0E-01 2.4E-03 7.9E-06 6.9E-02 0.9 500 0.15 0.18 16 2.1E-02 1.6E+01 
1,1-Dichloroethane 7.0E-04 2.3E-01 5.6E-03 1.1E-05 7.4E-02 0.9 500 0.15 0.18 16 2.9E-03 2.3E+00 
1,2-Dichloroethane 5.6E-04 4.0E-02 9.8E-04 9.9E-06 1.0E-01 0.9 500 0.15 0.18 16 2.3E-03 1.8E+00 
1,1-Dichloroethene 5.7E-03 1.1E+00 2.6E-02 1.0E-05 9.0E-02 0.9 500 0.15 0.18 16 2.4E-02 1.9E+01 
cis-1,2-Dichloroethene 1.4E+01 1.7E-01 4.1E-03 1.1E-05 7.4E-02 0.9 500 0.15 0.18 16 6.0E+01 4.6E+04 
trans-1,2-Dichloroethene 6.1E-02 3:9E-01 9.4E-03 1.2E-05 7.1E-02 0.9 500 0:15 0.18 16 2.6E-01 2.0E+02 
Methyl tert-butyl ether 1.3E-02 2.4E-02 5.9E-04 8.6E-06 7.5E-02 0.9 500 0;15 0.18 16 5.3E-02 4.1E+01 
Methylene chloride 5.0E-04 9.0E-02 2.2E-03 1.2E-05 1.0E-01 0.9 500 0.15 0.18 16 2.1E-03 1.6E+00 
Tetrachloroethene 3.6E-02 7.5E-01 1.8E-02 8.2E-06 7.2E-02 0.9 500 0:15 0.18 16 1.5E-01 1.2E+02 
1,2,3-Trichlbrobenzene 8.5E-03 5.1E-02 1.2E-03 8.4E-06 4.0E-02 0.9 500 0:15 0.18 16 3.6E-02 2.8E+01 
1,2,4-Trichlorobenzene 5.8E-02 5.8E-02 1.4E-03 8.2E-06 3.0E-02 0.9 500 0:15 0.18 16 2.5E-01 1.9E+02 
1,1,2-Trichloroethane 3.9E-03 3.7E-02 9.1E-04 : 8.8E-06 7.8E-02 0.9 500 0.15 0.18 16 1.6E-02 1.3E+01 
Trichloroethene 7.0E+00 4.2E-01 1.0E-02 9.1E-06 7.9E-02 0.9 500 0.15 0.18 16 3.0E+01 2.3E+04 
Vinyl chloride 5.3E-02 1.1E+00 2.7E-02 ! 1.2E-06 1.1E-01 0.9 500 0.15 0.18 16 2.2E-01 1.7E+02 
Naphthalene 3.4E-04 2.0E-02 4.8E-04 7.5E-06 5.9E-02 0.9 500 0.15 0.18 16 1.4E-03 1.1E+00 

Note: Sources of chemical-specific properties (i.e., Henry's Law Constant, etc.) are USEPA (1996b) and USDOE (2011). 



Dermal Exposure Assessment Worksheets 



Table E-7 
Dermal Worksheet 

Intermediate Variables for Calculating DA^, 

Scenario Timeframe: Current/Future 
Receptor Population: Commercial/Industrial Worker 
Exposure Medium: Groundwater, Entire AqUifef 

Chemical of 
Potential Concern 

FA K P t-event Tau ( event) t* B Chemical of 
Potential Concern Value Value Units Value Units Value Units Value Units Value 

Benzene 1.5E-02 cm/hr 6 hr/event 0.29 hr/event 0.70 hr 0.051 
Bromodichloromethane 1 4:6E-03 cm/hr 8 hr/event 0.88 hr/event 2.12 hr 0.023 
Chlorobenzene 0.7 2.8E-02 cm/hr 8 hr/event 0.46 hr/event 1.09 hr 0.115 
Chloroform 1 6.8E-03 cm/hr 8 hr/event 0.50 hr/event 1.19 hr 0.029 
Dibromochlorome thane 1 3,2E-03 cm/hr 8 hr/event 1.57 hr/event 3.77 hr 0.018 
1,2-Dichlorobenzene 4.1E-02 cm/hr 8 hr/event 0.71 hr/event 1.71 hr 0.193 
1,3-Dichlorobenzene 5.8E-02 cm/hr | 8 hr/event 0.71 hr/event 1,71 hr 0.270 
1,4-Dichlorobenzene 1 4.2E-02 cm/hr 8 hr/event 0.71 hr/event 1.71 hr 0.196 
1,1 -Dichloroethane 1 6.7E-03 cm/hr 8 hr/event 0.38 hr/event 0.92 hr 0.026 
1,2-Dichloroethane 1 4.2E-03 cm/hr 8 hr/event 0.38 hr/event 0.92 0.016 
1,1-Dichloroethene 1 1.2E-02 1 cm/hr 8 hr/event 0,37 hr/event 0.89 hr 0.044 
cis-1,2-Dichloroethene 7.7E-03 ; cm/hr 8 hr/event 0.37 hr/event 0.89 hr 0.029 
trans-1,2-Dichloroethene 1 7.7E-03 1 cm/hr 8 hr/event 0.37 hr/event 0.89 hr 0.029 
Methyitert-butylether 1 2.1E-03 cm/hr 8 hr/event 0.33 hr/event 0.80 hr 0.008 
Methylene chloride 3.5E-03 cm/hr 8 hr/event 0.32 hr/event 0.76 hr 0.013 
Tetrachloroethene 1 3:3E-02 cm/hr 8 hr/event 0.91 i hr/event 2.18 hr 0.166 
1,2,3-Trichlorobenzene 1 7.4E-02 cm/hr 8 hr/event 1.10 hr/eveht 2.65 hr 0.384 
1,2,4-Trich lorobenzene 6.6E-02 cm/hr 8 hr/event 1.11 ! hr/event 2.66 hr 0.343 
1,1 i2-Trich|oroethane 1 6.4E-03 cm/hr 8 hr/event 0.60 hr/event 1.43 hr 0.029 
Trichloroethene 1 1.2E-02 cm/hr 8 hr/event 0.58 [ hr/event 1.39 hr 0.051 
Vinyl chloride 5.6E-03 cm/hr 8 hr/event 0.24 , , hr/event 0.57 hr 0.017 
bis(2-Ethylhexyl)phthalate 0.8 2.5E-02 cm/hr 8 hr/event 16.64 hr/event 39.93 hr 0.190 
Dibenzo(a,h)anthracene 0.6 1.5E+00 cm/hr 8 hr/event 388 hr/event 17.57 hr 9.677 
lndeno(1,2,3-cd)pyrene 0.6 ; 1.0E+00 cm/hr 8 hr/event 3.78 hr/event 16.83 hr 6.654 
Naphthalene 1 4.7E-02 qm/hr 8 hr/event 0.56 hr/event 1.34 hr 0.203 
Total PCB Aroclors (as Aroclor 1254) 0.5 ; 7.6E-01 cm/hr 8 hr/event 7.18 hr/event 31.57 hr 5.244 
alpha-BHC 0.9 1.2E-02 cm/hr 8 hr/event 4.57 hr/event 10.97 hr 0.(^0 
gamma-Chlordane 0.7 3.8E-02 cm/hr 8 hr/event 21.21 hr/event 50.91 

! 
0.294 

4,4-DDD 0.8 1.8E-01 cm/hr 8 hr/event 6.65 hr/event 25.99 hr 1.234 
4,4-DDE 0.8 1.6E-01 cm/hr 8 hr/event 6.48 hr/event 25.08 hr 1.067 
4,4-DDT 0.7 2.7E-01 cm/hr 8 hr/event 10.45 hr/event 42,51 hr 1.948 
Heptachlor 0.8 8.6E-03 cm/hr 8 hr/event 13.27 hr/event 31.85 hr 0.064 
2,3,7,8-TCDD Toxic Equivalence ' 0.5 8.1E-01 cni/hr 8 hr/event 6.82 hr/event 30.09 hr 5.573 
Aluminum 1 1.0E-03 cm/hr 8 hr/event - hr/event — hr — 

Arsenic 1 1.0E-03 cm/hr 8 hr/event — hr/event — hr 
Barium 1 1.0E-03 cm/hr 8 hr/event hr/event — hr — 

Cadmium , 1 1.0E-03 cm/hr 8 hr/event hr/event — hr ' 

Chromium (Cr VI) 1 2.0E-03 cm/hr 8 hr/event - hr/event ' — hr — 

Cobalt 1 4.0E-S4 cm/hr 8 hr/event j - hr/event — hr 
jron , 1 1.0E-03 cm/hr 8 hr/event — hr/event — hr — 

Manganese 1 1.0E-03 cm/hr 8 hr/event - hr/event — hr — 

Vanadium 1.0E-03 cm/hr 8 hr/event - hr/event - hr -

Notes 
FA = Fraction Absorbed Water; default value = 1 (USEPA, 2004) 
Kp = Dermal Permeability Coefficient of chemical in water(USEPA, 1986b and USDOE, 2011) 
T(event) = Event Duration 
Tau = Lag Time 
T* = Time to Reach Steady-State 

B = Dimensionless Ratio of the Permeability Coefficient of a.compound through the stratum corneum relative to its permeability coefficient across the viable epidermis 



Table E-8 
Dermal Worksheet 

Intermediate Variables for Calculating DA^hi 

Scenario Timeframe: Current/Future 
Receptor Population: Construction/Utility Worker 
Exposure Medium: Shallow Groundwater 

Chemical of 
Potential Concern 

FA H 4» t-ei rant tau (event) B Chemical of 
Potential Concern Value Value Units Value Units Value Units Value Units Value 

Benzene 1 1.5E-02 cm/hr 6 hr/event 0:29 hr/event 0:70 hr 0.051 
Bromodichloromethane 4.6E-03 cm/hr 8 hr/event 0;88 hr/event 2:12 hr 0.023 
Chtorobenzene 0.7 2.8E-02 cm/hr 8 hr/event 0.46 hr/everit 1.09 hr 0.115 
Chloroform 6.8E-03 cm/hr 6 hr/event 0.50 hr/event 1.19 hr 0.029 
1,2-Dforomo-3-chtoropropane 1 6.9E-03 cm/hr 8 hr/event . 225 hr/event 5.39 hr 0.041 
Dibromochtoromethane 1 3.2E-03 cm/hr 8 hr/event 1.57 hi/event 3.77 hr 0.018 
1.2-Dichtorobenzene 4.1E-02 cm/hr 8 hr/event 0.71 hr/evoit •1.71 hr 0.193 
1,3-Dfchlorobenzene 1 5.8E-02 cm/hr 8 hr/event 0.71 hr/event 1.71 hr 0.270 
1,4-Ofchtorobenzene 1 A2E-02 cm/hr 8 hr/event 0.71: hi/event 1.71 hr 0.196 
1,1-Dfchtoroethane 1 6.7E-03 cm/hr 8 hr/event 0.38 hr/event 0.92 hr 0:026 
1,2-Dlchtoroethane 4.2E-03 cm/hr 8 hr/event 0.38 hi/event 0.92 hr 0.016 
1,1 -Dichloroethene 1 1.2E-02 cm/hr 8 hr/event 0.37 hr/event 0.89 i hr 0:044 
cte-1,2-Dichloroethene 1 7.7E-03 cm/hr 8 hr/event 0.37 hr/event 0.89 hr 0.029 
trans-1,2-Dichtoroethene 1 7.7E-03 cm/hr 8 hr/event 0.37 hr/event 0.89 hr i 0:029 
Ethyfbenzene 1 4.9E-02 cm/hr 8 hr/event 0.42 hr/event 1.01: hr 0.195 
Methyl tert-butyl ether 1 2.1E-03 cm/hr 8 hr/event 0.33 hr/event 080 hr | 0.008 
Methylcyclbhexane 1 2.1E-03 cm/hr 8 hr/event 0.38 hr/event 0.91 hr 0:421 
Methylene chloride 1 3.5E-03 cm/hr 8 hr/event 0.32 hr/event 0.76 hr 0.013 
Tetractibroethene 1 3.3E-02 cm/hr 8 hr/event 0.91 hr/event 2.18 hr 0.166 
1,2,3-Trichtorobenzene 7.4E-02 cm/hr 8 hr/everit 1.10 hr/event 2.65 hr 0.384 
1,2,4-Trichtarobenzene 6.6E-02 cm/hr 8 hr/event 1.11 hr/event 2.66 hr 0.343 
1,1,2-Trichbroethane 6.4E-03 cm/hr 8 hr/event 0.60 hr/event 1.43 hr 0.029 
Trichloroethene 1 1.2E-02 cm/hr 8 hr/event 0.58 hr/event 1.39 hr 0.051 
OrXyiene ! 4.8E-02 cm/hr 6 hr/event 0.42 hr/event 1.01 hr 0.189 
Vinyl chloride 1 5.6E-03 cm/hr 6 hr/event 0.24 hr/event 0.57 hr 0.017 
Benzo{a)anthracene 1 4.7E-01 cm/hr 6 hr/event 2.03 hr/event 6.53 hr 2.752 
Benzo{a)pyrene 1 7.0E-01 cm/hr 8 hr/event 2.69 hr/event 11.67 hr 4.265 
Benzo(b)fluoranthene 7.0E-01 cm/hr 8 hr/event 2,77 hr/event 12.03 hr 4.289 
Benzo{g,h,l)perytene 1.1E+00 cm/hr 8 hr/event 3.77 hr/event 16.83 hr 7.207 
Benzo(kjfluoranthene 6.9E-01 cm/hr 8 hr/event 2.76 hr/event 11.97 hr 4.238 
1,1-Biphenyl 1 9.4E-02 cm/hr 8 hr/event 0.78 hr/event 1.87 hr 0.450 
Bis(2-ethyihexyl)phthalate 0.8 2.5E-02 cm/hr 8 hr/event 16.64 hr/event 39.93 hr 0.190 
Diberizo(a,h)anthracene 0.6 1.5E+00 cm/hr 8 hr/event 3.88 hr/event 17.57 hr 9.677 
lndeno(i ,2,3-cd)p>rene 0.6 1.0E+00 cm/hr 8 hr/event 3.78 hr/event 16.83 hr 6.654 
Naphthalene 1 4JE-02 cm/hr 6 hr/event 0.56 hr/event 1.34 hr 0.203 
Phenanthrene 1 1.4E-01 cm/hr 8 hr/event 1.06 hr/event 4.11 hr 0.740 
Total PCB Aroctors (as Arpdor 1254) 0.5 7.6E-01 cm/hr 8 hr/event 7.18 hr/event 31.57 hr 5.244 
atpha-BHC 0.9 1.2E-02 cm/hr 8 hr/event 4.57 hr/event 10,97 hr 0.080 
beta-BHC 0.9 1.2E-02 cm/hr 8 hr/event 4.57 hr/event 10:97 hr 0.078 
detta-BHC 0.9 2.1E-02 cm/hr 8 hr/event 4.57 hi/event 10197 hr 0.135 
gamma-BHC 0.9 1.1E-02 cm/hr 8 hr/everit 4.57 hr/event 10197 hr 0.071 
gamma-Chfordane 0.7 3.8E-02 cm/hr 8 hr/event 2121 hr/event 5091 hr 0.294 
4,4'DDD 0.8 1.8E-01 cm/hr 8 hr/event 6.65 hr/event 25.99 hr 1.234 
4,4'-DDE 0.8 1.6E-01 cm/hr 8 hr/event 6.48 hr/everit 25:08 hr 1067 
4,4*-DDT 0.7 2.7E-01 cm/hr 8 hr/event 10.45 hr/event 42.51 hr 1948 ; 
Dieldrin 0.8 T.2E-02 cm/hr 8 hr/event 14.62 hr/event 35.09 hr 0.092 
Endosulfan II 1 2.9E-03 cnri/hr 8 hr/event . 20.46 hr/event 49.10 hr 0:022 
Endosutfan sulfate 1 1.8E-03 cm/hr 8 hr/event 25.16 hr/event 60.38 hr 0.014 
Endrin aldehyde 1 1.8E-02 cm/hr 6 hr/event 14.62 hr/event 35109 hr 0.133 , 
Heptachlor 0.8 8.6E-03 cm/hr 6 hr/event 13.27 hr/event 31.85 hr 0:064 
2,3,7,8-TCDD Toxic Equivalence 0.5 8.1E-01 cm/hr 8 hr/event 6:62 hr/event 30.09 hr 5573 
Aluminum 1 1.0E-03 cm/hr 8 hr/event - hr/event - hr -

Antimony 1 1.0E-03 cm/hr 8 hr/event - hr/event ~ hr 
Arsenic 1 T.0E-03 cm/hr 8 hr/event hr/event - hr -

Barium 1 1.0E-03 cm/hr 8 hr/event - hr/erant - hr -

Cadmium i 1.0E-03 cm/hr 8 hr/event - hr/event hr 
Chromium (Cr VI) 1 2:0E-O3 cm/hr 8 hr/event - hi/event .. hr -

Cobalt 1 4 0E-04 cm/hr 8 hr/event - hr/event hr -

jron 1 1.0E-03 cm/hr 8 hr/event - hr/event .. hr -

Manganese 1 10E-03 cm/hr 8 hr/everit - hr/eyerit - hr 
Vanadium 1 1.0E4J3 cm/hr 8 hr/everit - hr/everit -- hr -

Notes 
FA= Fraction Absorbed W8ler; default value = 1 (USEPA.2004) 
Kp = Dermal Permeability Coefficient of chemical in water (USEPA, 1998b and USDOE, 2011) 
T(everrt) = Event Duration 
Tau = Lag Time 
T* = Time to Reach Steady-State 
B = Dimenstonless Ratio of the Permeability Coefficient of a compound through the stratum comeum relative to its permeability coefficient across the viable epidermis 



Table E-9 
Dermal Worksheet 

Intermediate Variables for Calculating DA^m 

Scenario Timeframe: Current/Future 
Receptor Population: Resident Adult 
Exposure Medium: Groundwater, Entire Aquifer 

Chemical of 
Potential Concern 

FA K P t-event Tau (event) t* B Chemical of 
Potential Concern Value Value Units Value Units Value Units Value Units Value 

Chlorobenzene 0.7 2.8E-02 cm/hr 0.25 hr/event 0.46 hr/event 1:09 hr 0.115 
1,2-Dichlorobenzene 4.1E-02 cm/hr 0.25 hr/event 0.71 hr/event 1.71 hr 0.193 
1,3-Dichlorobenzene 1 5.8E-02 cm/hr i 0.25 hr/event 0.71 hr/event 1.71 hr 0.270 
1,4-Dichlorobenzene 1 4.2E-02 cm/hr 0.25 hr/event 0.71 hr/event 1.71 hr 0.196 
T etrachloroethene 1 3.3E-02 cm/hr 0.25 hr/event 0.91 hr/event 2.18 hr 0.166 
1,2,3-Trichlorobenzene 1 1 7.4E-02 cm/hr 0.25 hr/event 1.10 hr/eVent 2.65 hr 0,384 
1,2,4-Trichlorobenzene 1 6.6E-02 cm/hr 0,25 hr/event 1.11 hr/event 2,66 hr 0.343 
Trichloroethene 1.2E-02 cm/hr 0.25 hr/event 0.58 hr/event 1.39 hr 0.051 
bis(2-Ethylhexyl)phthalate 0.8 2.5E-02 cm/hr 0.25 hr/event 16.64 hr/event 39.93 hr 0.190 
Dibenzo(a,h)anthracene 0:6 1.5E+00 cm/hr 0.25 hr/event 3.88 hr/event 17.57 hr 9.677 
lndeno(1,2,3-cd)pyrene 0.6 1.0E+00 cm/hr 0.25 hr/event 3.78 hr/event 16.83 hr 6.654 
Naphthalene 1 4.7E-02 cm/hr 0.25 hr/event 0.56 hr/event 1.34 hr 0.203 
Total PCB Aroclors (as Arodor 1254) 0:5 7.6E-01 cm/hr 0.25 hr/event 7.18 hr/event 31.57 hr 5.244 
alpha-BHC 0.9 1.2E-02 cm/hr 0.25 hr/event 4.57 hr/event 10.97 hr 0.080 
gamma-Chlordane 0.7 3.8E-02 cm/hr 0.25 hr/event 21.21 hr/event 50.91 hr 0.294 
4,4-DDD 0.8 1.8E-01 cm/hr 0.25 hr/event 6.65 hr/event 25.99 hr 1.234 
4,4-DDE 0.8 1.6E-01 cm/hr 0.25 hr/event 6.48 hr/event 25,08 hr 1.067 
4,4'-DDT 0.7 2.7E-01 cm/hr 0.25 hr/event 10.45 hr/event 42.51 hr 1:948 
Heptachlor 0.8 8.6E-03 cm/hr 0.25 hr/event 13.27 hr/event 31.85 hr 0:064 
2,3,7,8-TCDD Toxic Equivalence 0.5 8.1E-01 cm/hr 0.25 hr/event 6.82 hr/event 30,09 hr 5.573 
Aluminum 1 1.0E-03 cm/hr 0.25 hr/event — hr/event _ hr _ 
Arsenic 1.0E-03 cm/hr 0.25 hr/event — hr/event _ hr — 

Barium 1 1.0E-03 cm/hr 0.25 hr/event — hr/event hr 
Cadmium 1.0E-03 cm/hr 0.25 hr/event — hr/event hr 
Chromium t  2.0E-03 cm/hr 0.25 hr/event — hr/event — hr . 

Cobalt 4.0E-04 cm/hr 0.25 hr/event — hr/event — hr 
Iron 1 1.0E-03 cm/hr 0.25 hr/event — hr/event — hr 
Manganese 1 1.0E-03 cm/hr 0.25 hr/event - hr/event — hr 
Vanadium 1.0E-03 cm/hr 0.25 hr/event - hr/event - hr -

Notes 
FA = Fraction Absorbed Water; default value = 1 (USEPA, 2004) 
Kp = Dermal Permeability Coefficient of chemical in water (USEPA, 1996b and USDOE, 2011) 
T(event) = Event Duration 
Tau = Lag Time 
T* = Time to Reach Steady-State 
B = Dimensionless Ratio of the Permeability Coefficient of a compound through the stratum comeum relative to its permeability coefficient across the viable epidermis 



Table E-10 
Dermal Worksheet 

Intermediate Variables for Calculating DAevent 

Scenario Timeframe; Current/Future 
Receptor Population: Resident Child 
Exposure Medium: Groundwater, Entire Aquifer 

Chemical of 
Potential Concern 

FA K P t-event Tau (event) t* B Chemical of 
Potential Concern Value Value Units Value Units Value Units Value Units Value 

Chlorobenzene 0.7 2.8E-02 cm/hr 0.45 hr/event 0.46 hr/event 1,09 hr 0.T15 
1,2-Dichlorobenzene 1 4.1E-02 cm/hr 0.45 hr/event 0.71 hr/event 1.71 hr 0.193 
1,3-Dichlorobenzene • 1 5.8E-02 cm/hr 0.45 hr/event 0.71 hr/event 1:71 hr 0.270 
1,4-Dichlorobenzene 1 4.2E-02 cm/hr 0.45 hr/event 0.71 hr/event 1.71 hr 0.196 
Tetraehloroethene 1 3.3E-02 cm/hr 0.45 hr/event 0.91 hr/event 2.18 hr 0.166 
1,2,3-T richlorobenzene 1 7.4E-02 cm/hr 0.45 hr/event 1.10 hr/event 2.65 hr 0.384 
1,2,4-Trichlorobenzene 1 6;6E-02 cm/hr 0.45 hr/event 1.11 hr/event 2.66 hr 0.343 
Tfichloroethene 1 1.2E-02 cm/hr 0.45 hr/event 0.58 hr/event 1.39 hr 0.051 
bis(2-Ethylhexyl)phthalate 0.8 2.5E-02 cm/hr 0.45 hr/event 16.64 hr/event 39.93 hr 0.190 
Dibenzo(a,h)anthracene 0.6 1.5E+00 cm/hr 0.45 hr/event 3.88 hr/event 17.57 hr 9.677 
lndeno(1,2,3-cd)pyrene 0.6 1.0E+00 cm/hr 0.45 hr/event 3.78 hr/event 16.83 hr 6,654 
Naphthalene * 4JE-02 cm/hr 0.45 hr/event 0:56 hr/event 1.34 hr 0.203 
Total PCB Aroclors (as Aroclor 1254) 0.5 7.6E-01 cm/hr 0.45 hr/event 7.18 hr/event 31,57 hr 5.244 
alpha-BHC 0.9 1.2E-02 cm/hr 0.45 hr/event 4.57 hr/event 10.97 hr 0,080 
gamma-Chlordane 0.7 3.8E-02 cm/hr 0.45 . hr/event 21.21 hr/event 50.91 hr 0.294 
4,4'-DDD 0.8 1.8E-01 cm/hr ! 0.45 hr/event 6:65 hr/event 25.99 hr 1.234 
4,4'-DDE 0.8 1.6E-01 cm/hr 0.45 hr/event 6.48 hr/event 25.08 hr 1.067 
4,4'-DDT 0.7 : 2.7E-01 cm/hr 0,45 hr/event 10.45 hr/event 42.51 hr 1.948 
Heptachlor 0.8 8.6E-03 cm/hr 0.45 hr/event 13.27 hr/event 31.85 hr 0.064 
2,3,7,8-TCDD Toxic Equivalence 0.5 8.1E-01 cm/hr | 0.45 hr/event 6:82 hr/event 30.09 hr 5.573 
Aluminum 1 1.0E-03 cm/hr ! 0.45 hr/event — hr/event _ hr 
Arsenic 1 1 0E-03 cm/hr 0.45 hr/event — hr/event — hr 
Barium 1 : 1.0E-03 cm/hr 0.45 hr/event — hr/event _ hr 
Cadmium 1 1.0E-03 cm/hr 0.45 hr/event — hr/event — hr — 

Chromium 1 2.0E-03 cm/hr 0.45 hr/event — hr/event — hr __ 
Cobalt 1 4.0E-04 cm/hr 0.45 hr/event — hr/event _ hr 
Iron 1 1.0E-03 cm/hr 0.45 hr/event ' — hr/event — hr 
Manganese 1 1.0E-03 cm/hr 0.45 hr/event — hr/event — hr __ 
Vanadium 1 1.0E-03 cm/hr 0.45 hr/event — hr/event - hr 

Notes 
FA = Fraction Absorbed Water; default value = 1 (USEPA, 2004) 
Kp = Dermal Permeability Coefficient of chemical in water (USEPA, 1996b and USDOE, 2011) 
T(event) = Event Duration 
Tau = Lag Time 
T* = Time to Reach Steady-State 
B = Dimensionless Ratio of the Permeability Coefficient of a compound through the stratum comeum relative to its permeability coefficient across the viable epidermis 



RAGS Part DIEUBK Model Worksheet 



APPENDIX E 

•
RAGS D IEUBK LEAD WORKSHEET 

Site Name: CORNELL-DUBILIER ELECTRONICS SUPERFUND SITE, OPERABLE UNIT 3 
Receptor: Child Resident (Age 0 to 84 Months) 

1. Lead Screening Questions 

Medium 

Lead 
Concentration 
Used in Model 
Run 

Basis for Lead 
Concentration 
Used For Model 
Run 

Lead 
Screeni 
Concen 

ng 
tration Basis for Lead Screening 

Level Medium Value Units 

Basis for Lead 
Concentration 
Used For Model 
Run Value Units 

Basis for Lead Screening 
Level 

Ground­
water 2.6 ug/L 

Arithmetic average 
for the entire aquifer, 
including 1/2 
reporting limits for 
non-detected values. 15 ug/L 

USEPA Regional Screening 
Level for tapwater use is the 
drinking water action level of 15 
pg/L. 

2. Lead Model Questions 

Question Response for Residential Lead Model 
What lead model (version and date) was used? USEPA IEUBK Model Win32, Version 1.1 

Where are the input values located in the risk 
assessment report? 

RAGS Part D Table 3.1 (Appendix A) and this 
worksheet 

What range of media concentrations were used for 
the model? 

Other than arithmetic average concentration in 
groundwater listed above, default media concentrations 
were used (i.e., 200 pg/g in soil, 0.1 mg/m3 in outdoor air, 
indoor air 30% outdoor air, multiple source analysis for 
indoor dust). 

What statistics were used to represent the exposure 
concentration terms and where are the data on 
concentrations in the risk assessment that support 
use of these statistics? 

Arithmetic average concentration in groundwater, as 
shown in RAGS Part D Table 3.1.RME. Groundwater 
data for the entire aquifer are summarized in RAGS Part 
D Table 2.1. 

Was soil sample iaken from top 2 cm? If not, why? Notapplicable 
Was soil sample sieved? What size screen was 
used? If not sieved,, provide rationale. 

Not applicable 

What was the point of exposure/location? Tap water use by a child resident outside the boundaries 
of the Former CDE Facility. 

Where are the output values located in the risk 
assessment report? 

The IEUBK output files are attached in Appendix E. 

Was the model run using default values only? Yes, with the exception of the groundwater 
concentration noted above. 



Was the default soil bioavailability used? 

| 

Yes. Default media absorption fractions of 30% for soil 
and dust and 50% for water and diet were used. A 
default lung absorption of 32% was used for all age 
groups. 

Was the default soil ingestion rate used? Yes. Default total dust and soil intake values, in g/day, 
for the seven age groups are: 0.085, 0.135,0.135, 
0.135,0.1, 0.09, and 0.085. Default ventilation rates, in 
m3/day, for the seven age groups are: 2,3,5,5,5,7, and 
7. Default dietary intake values, in pg/day, for the seven 
age groups are: 2.26,1.96, 2.13,2.04,1.95, 2.05, and 
2.22. Default water consumption values, in L/day, for the 
seven age groups are: 0.2, 0.5, 0.52,0.53, 0.55, 0.58, 
0.59. 

If non-default values were used, where is the 
rationale for the values located in the risk 
assessment report? 

Not applicable. 

3. Final Result 

Medium Result Comment/PRG1 

Groundwater Arithmetic average concentration of lead in groundwater of 
2.6 pg/L results in an estimated geometric mean PbB of 2.6 
pg/dL and a 0,22% probability that the target PbB of 10 pg/dL 
is exceeded. 

Not applicable. 



Prob. Density (Blood Pb) 

Blood Pb Cone (pg/dL) 

Cutoff= 10.000 fj.g/dl 
Geo Mean = 2.623 
GSD = 1.600 
% Above = 0.220 
% Below = 99.780 

18 20 22 24 

Age Range = 0 to 84 months 

Run Mode = Research 



APPENDIX F 

Alternate Human Health Evaluation, Excluding Groundwater Data from 
MW-06, MW-11, MW-12, and MW-14S 



Appendix F, Table F-1 
Evaluation of Detected COPC Concentrations in Entire Aquifer Data Set 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Chemical of Potential Concern 
(COPC) 

Shallow Bedrock Wells 
Dc rtected Concentrations in Groundwater 

Multi-Port Well Sampler Port Chemical of Potential Concern 
(COPC) MW-UD(£ 

Oct 2009 
*-44 reei dasi 

Mar/Apr 2010 
IVIVV 

Oct 2009 
if 

-11 (04-oe reei 
Mar/Apr 2010 

ogsj 
July 2010 , 

MW 
Oct 2009 

-rz (aa-tsu rest 
Mar/Apr2010 

J 

ogs) 
July 2010 

MW-14S-01 G 
Oct 2009 

30-35 feet bgs) 
Mar/Apr 2010 

MW-14S-02 (41-46 feet bqs) , 
Oct 2009 | Mar/Apr 2010 

MW-T4S-03 (! 
Oct 2009 

35-60 feet bos) 
Mar/Apr 2010 

MW-1 
Oct 2009 

4S-04 (65-70 feet bgs) 
Mar/Apr 2010 | July 2010 

cis-1 ,2-Dichloroethene 8,800 1,000 390,000 53,000 NS ; 12,000 4,800 NS 130,000 46,000 94,000 43,000 58,000 32,000 15,000 15,000 NS 
Tetrachloroethene 1,600 110 <500 50 NS <250 11 NS <500 0.76 <100 24 <500 0.69 <50 11 NS 
1,2,4-Trjchlorobenzene <40 24 320 360 NS <250 1,600 NS <500 8.5 < 100 140 <500 3 ! 340 320 NS 
Trichloroethene 9,600 1,400 170,000 23,000 NS 16,000 8,800 NS 72,000 17,000 64,000 19,000 30,000 , 11,000 9,900 1,700 NS 
Vinyl chloride 78 57 710 860 NS <250 43 NS 560 21 370 530 <500 14 <50 150 NS 
Dibenzo(a,h)anthracene <0.1 5:5 <0,1 < 0.1 NS <0.1 0.16 NS < Oil <0.1 <0.1 <0:1 <0.1 0.11 <0.19 <0.1 NS 
Total PCB Aroclors < 0.09 9:6 27 190 NS 3.5 16 NS 81 38 5.2 101 42 9.8 12,900 65 NS 
gamma-Chlordane < 0.052 0.29 <0.054 21 NS < 0.051 1.4 NS < 0.053 0.67 < 0.052 6.2 < 0.056 0.13 <26 370 NS 
4,4'-DDD <0.1 R 0.63 R NS 0.33 R NS 2:2 R 0.99 R 1.2 R 1,800 R NS 
4,4'-DDE <0.1 0.2 0.69 9.8 NS 1,1 R NS 1:6 R 0.72 4.6 1 0.095 1,600 260 NS 
4,4'-DDT <0.1 R 1.4 36 NS 0.75 R NS 4.5 R 2.2 12 2.2 <0.1 4,000 840 NS 
Heptachlor < 0.052 <0.05 0.51 4.5 NS 1.4 5.1 NS <0.053 0.37 < 0.052 2.6 <0.056 <0.05 300 120 NS 
2,3,7,8-TCDD Toxic Equivalence NS NS . NS R 8.4E-04 NS 5.0E-04 1.0E-04 i NS NS NS NS NS NS NS 2.1E-01 2.2E-01 
Arsenic 1.8 1.7 1.4 2.2 NS 1.2 1.6 NS 43.3 9-1 52.8 5.5 45 7 72.3 7.7 NS 

Notes 
Concentrations shaded grey were not included in the BHHRA because they are indicative of non-aqueous phase liquid: 
Concentration units are pg/L. 
bgs - below ground surface 
NS - not sampled 
R - indicates sample result was rejected 



Appendix F, Table F-2 
Revised EPCs for Alternate Evaluation of Entire Aquifer Data 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Chemical of Potential Concern 
(COPC) 

Exposure Point Concentration (EPC) Chemical of Potential Concern 
(COPC) BASELINE RISK ASSESSMENT 

(UG/L) 
ALTERNATE EVALUATION 

(MQ/L) 

cis-1,2-Dichloroethene 14,139 918 
Tetrachloroethene 36 3.4 
1,2,4-T richidrobenzene 58 8.5 
TriChloroethene 7,041 1,207 
Vinyl chloride 53 12 
Dibenzo(a,h)anthracene 0.17 0.12 
Total PCB Aroclors 4.4 0.60 
gamma-Chlordane 11 0.21 
4,4'-DDD 160 0.14 
4,4'-DDE 48 0.16 
4,4'-DDT 120 0.44 
Heptachlor 9.7 0.17 
2,3,7,8-TCDD TOXIC EQUIVALENCE 2.6E-05 Not applicable 
Arsenic 76 79 



Appendix F, Table F-3 
Comparison of Cancer Risks and Nbncancer Hazards 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Human Receptor 
Population 

Incremental Lifetime CancerR sks Non-Cancer Hazard Indices 
COPCs with Cancer Risks > 1E-04 

or Noncancer Hazards > 1E+00 

Human Receptor 
Population Exposure Routes Receptor Exposure Routes ReCeptor 

Total 
COPCs with Cancer Risks > 1E-04 

or Noncancer Hazards > 1E+00 

Human Receptor 
Population 

Ingestion Dermal 
Contact 

Inhalation Total Ingestion Dermal 
Contact 

Inhalation 
ReCeptor 

Total 
COPCs with Cancer Risks > 1E-04 

or Noncancer Hazards > 1E+00 

•WUraWIMHHHHHi ^BS®? 

Commercial/Industrial Worker 
Baseline HHRA N/A 5E-03 3E-03 8E-03 N/A 1E+02 2E+01 1E+02 

cis-1,2-DCE; PCE; 1,2,4-TCB; TCE; DBA; 
Total PCB Aroclors; 4,4'-DDT and derivatives; 

Heptachlor; 2,3,7,8-TCDD TEQ Commercial/Industrial Worker 

Alternate Evaluation N/A 6E-04 5E-04 1E-03 N/A 2E+01 3E+00 2E+01 1,2,4-TCB; TCE; DBA; Total PCB Aroclors; 
2,3,7,8-TCDD TEQ 

Resident Adult 
Baseline HHRA 6E-03 1E-02 1E-03 2E-02 2E+02 1E+02 4E+00 4E+02 

cis-1,2-DCE; PCE; 1,2,4-TCB; TCE; VC; DBA; 
Total PCB Aroclors; gamma-Chlordane; 4,4'-

DDT and derivatives; Heptachlor; 2,3,7,8-
TCDD TEQ; As Resident Adult 

Alternate Evaluation 2E-03 1E-03 2E-04 4E-03 2E+01 2E+01 7E-01 4E+01 cls-1,2-DGE; TCE; VC; DBA; Total PCB 
Aroclors; 2,3,7,8-TCDD TEQ; As 

Resident Child 
Baseline HHRA 2E-03 4E-03 5E-04 7E-03 5E+02 3E+02 1E+01 8E+02 

cis-1,2-DCE; PCE; 1,2,4-TCB; TCE; VC; DBA; 
Total PCB Aroclors; gamma-Chlordane; 4,4'-

DDT and derivatives; Heptachlor; 2,3,7,8-
TCDD TEQ; As Resident Child 

Alternate Evaluation 9E-04 6E-04 9E-05 2E-03 5E+01 5E+01 2E+00 1E+02 cis-1,2-DCE; 1,2,4-TCB; TCE; VC; DBA; Total 
PCB Aroclors; 2,3,7,8-TCDD TEQ; As 

Notes 
N/A - exposure route not applicable 



APPENDIX G 

Evaluation of ERT-5, ERT-6, and MW-18 Groundwater Data Only 



Apperj^^^ftble G-l 
Summary of Groundwater ERT-5, ERT-6, and M W-18 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics, Inc. Superfund Site OU3 

»Ks lor Aquifer or Shallow White 5BB 10/13/2009 10/13/2009 10/13/2009 10/13/2009 10/13/2009 10/13/2009 10/20/2009 10/20/2009 10/20/2009 10/20/2009 10/20/2009 10/13/2009 10/13/2009 3/24/2010 3/24/2010 3/24/2010 
Groundwater Data Sets, also Detected 24-34 37-47 50-60 77-87 93-98 120-130 26-36 75-85 93-103 107-117 128-138 160-170 210-220 24-34 ft 37-47 ft 50-60 ft 
in ERT-5. ERT-6; and MW-18 ERT-5-01 ERT-S-02 ERT-5-03 ERT-5-04 ERT-5-05 ERT-S-06 ERT-6-01 ERT-6-02 ERT-6-03 ERT-6-04 ERT-6-05 MW-18-01 MW-18-02 ERT-5-01 ERT-S-02 ERT-S-03 

' » 

Chloroform 0.5 U 0.5 U O.SU 0.5 U 0.5 U O.SU O.SU 0.5 U 0.78 04 U 0.5 U 0.48 0.58 O.SU 0.5 U O.SU 
cfe-l,2-Didiloroethene 0.5 U 0.SU 0.5 U 0.SU 0.36 2 0.83 0.27 0.5 U 3.6 4.2 2.1 2.2 04 U 0.5 U 0.5 U 
Dibromochloromethane 0.51 0.5 U 0.5 U 0.5 U 0:34 O.SU O.SU 0.5 U 0.54 04 U 0.SU 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Methyl tert-butyl ether LI O.SU 0.5 U O.SU 0.5U 0:5 U 0.5 U O.SU O.SU 0.5 U 0.5 U 0.5 U 0.5 U 0.54 0.5 U O.SU 
Methylene chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U O.SU 0.5 U O.SU 1.4 0.5 U 04 U | 0.5 U 0.5 U O.SU 0.5 U O.SU 
retrachioroethene O.SU O.SU O.SU 0.5 U 0.5 U O.SU 0.5 U 0.SU i 04 U 0.5 U 0.5 U i 0.5 U O.SU 04 U 04 U O.SU 
Tridiloroethene 0.5 U 0.5U 0.48 0.95 2.4 28 O.SU 0.55 0.8 6.5 45 S2 52 0.5 U 0.5 U O.SU 

bis(2-EHP) SU 5 U 5 U 5 U 5 U SU 5 U SU 5 U 5U 5 U SU 5 U 1.2 5 U 5 U 
Dibenzo(a,h)anthracene 0.1 U 0.1 U 0.1U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 u 0.1 u 0.1 U 0.1 U 0.1 U 0.11 U 0.1 U 0.1U 0.1 U 
lndeno(l,2,3<d}pyrene 0.1 U 0.1 U 0.1U 0:1 U 0.1U 0.1 U 0.1 U 0.1U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 U 0.11 0.12 0.1 U 
Naphthalene .0.1 U 0.1 U 0.1U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 u 0.1U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1'U 0.1 U 

Aroclor 1254 0 09 U 0 09 U 0.09 U 0 09 U 0 09 U 0 09 U 0.09 U 0 24 0.09 U 009 U 009 U 009 U 0.09 U 0 05 U 0 071 0.071 

2 3.78-7CDD1EQ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

gamma Chlordane 0054 U 0052 U 005 U 0 052 U 0051 U > 0.053 U 0051 U 0.056 U 0.053 U 0.051 U 005 U 0 052 U 0051 U 0 05 U I 0.08 0.05 U 

Aluminum 100 200 U 200U 200 U 200 U i 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 
Arsenic 2.2 1.3 1.9 1.9 2.3 24 5.3 3.8 ' 1.6 2.4 2.7 244 54.7 0.85 1.1 14 
Barium 182 197 129 107 107 77.8 7904 294 219 187 91.3 47.7 49.3 158 192 121 
Cadmium 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 0.04 1U 1U 1U 1U 1U 
Chromium 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2U 2 U 2 U 
Iron 180 100 U 100U 100 U 100 U 100 u 1290 100U 100 u 100 U 100 u 100 U 100 U 100 U 100 U 100 U 
Lead 1U 1U 34 1.5 3.2 1 1U l.S 1.8 1.4 2.4 2.3 1.7 0.52 0.71 0.94 
Manganese 179 0.86 0.18 0.85 0.87 0.34 62.3 3.1 1U 1U TU 3 5 34.9 0.29 1U 
Vanadium SU SU 6.5 6.5 74 8:7 5 U 54 5.1 5.8 8.8 104 12.4 3.2 4.5 6.4 

Page 1 of 2 



Apper^^^Hble G-l 
Summary of Groundwater ^JPKnERT-5, ERT-6;and MW-18 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics, Inc. Superfund Site OU3 

3/24/2010 3/24/2010 3/24/2010 3/26/2010 3/26/2010 3/26/2010 3/26/2010 .3/26/2010 3/24/2010 3/24/2010 Frequency of Range of Detected Exposure Rationale 
Groundwater Data Sets, also Detected 77-87 ft 93-98 ft 120-130 ft 26-36 ft 75-85 ft 93-103 ft 107-117 ft 128-138 ft 160-170 ft 210-220 ft Concentrations Point 
in ERT-5. ERT-6. and MW-18 ERT-5-04 ERT-5-05 ERT-5-06 ERT-6-01 ERT-6-02 ERT-6-03 ERT-6-04 ERT-6-05 MW-18-01 MW-18-02 

Concentrations 
Concentration 

- v -
Chloroform 0.5 U 0.5 U O.SU 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U O.SU O.SU 3 / 2 6  0.48 - 0.78 0.52 95% UCl concentration 
cis-l,2-Dichoroethene O.SU 0.5 U 1.2 0.36 0.5 U 0.5 U 1.5 2.5 1.6 1.9 14 26 0:27 - 4.2 1.479 95% UCl concentration' 
Dibromochloromethane 0.5 U 0.5 U 0:5 U 0.5 U 0.5 U O.SU 0.5 U 0.5 U 0.5 U 0.5 U 3 / 2 6  0.34 - 0.54 0.375 95% UCl concentration 
Methyl tert-butyl ether 0.23 0.5 U 0.5 U 0.5 U O.SU 0.5 U 0.5 U . 0.5 U 0.5 U 0.5 U 3 / 2 6  0.23 - 1.2 0.359 95% UCL concentration 
Methylene chionde 0.5 U 0.5 U 0.5 U 0.5 U O.SU O.SU O.SU O.SU O.SU 0.5 U 1 / 2 6  1.4 1.4 Single detected concentration 
Tetrachloroethene 0.5 U O.SU O.SU 0.5 U 0.5 U O.SU 0.5 U 0.5 U 0.5 U 0:12 1 / 2 6  0.12 0.12 Single detected concentration 
Trtchloroethene 0.47 058 18 0.5 U 0.SU 0.87 S.6 35 20 57 18 26 0.47 - 57 18.79 95% UCL concentration 

> 
bis(2-EHP) 5 U 3.5 5 U 5 U 5 U ' 5 U 5 U 5 U su 5U 2 / 2 6  1.2 - 3.5 3.5 Dataset consists of two detected observations 
Dibenzo(a.h)anthracene 0.1U 0.1 U 0.1 U 0.1 U 0.1 U 0 1 U  0.1 U 0.1 u 0.36 [ 0.1 U 1 / 2 6  0.36 0:36 Single detected concentration 
lndeno(l,2,3^cd)pyrene Oil 0.1 u 0.1 U ;  0 1 U  0.1 u 0.1U 0.1 U 0.1 u 0.58 1 0.1 U 4 / 2 6  0.1 - 038 0.15S 9S% UCL concentration 
Naphthalene 0.1 U 0.1 u 0.1 U 0.084 0.1 u 0 1 U  0.1 U 0.1 u 0.1 U 0.1U 1 / 2 6  0.084 0.084 

Aindw 12S4 0.05U 005 U 0 05 U OOS II 0.05 U 0.05 U 0 05 U 0.05 U O i l  OOSU 4 / 26 0 071 0 24 0.0919 95% U( t«onrentration 

At./.K-icnDTEa ' 1 17 1 IE 08 1 It u8 iDataset consists of two detected observations 

gamma-Chlordane 005 U 005 U 0 05 U 0.05 U 0 05 U 0 05 U 0.05 U 0.05 U 0 05 U OOSU 1 2b 0 08 

Aluminum 200 U 200 u> 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 1 / 2 6  100 100 Single detected concentration 
Arsenic 1.7 13 2.3 6.9 2.7 1.7 2.5 2.6 90.4 9.2 26 / 26 0.85 • 90.4 26 95% UCL concentration 
Barium 97.8 101 81.1 885 308 236 189 76.7 55.6 47.4 26 / 26 47.4 - 885 256.6 95% UCL concentration 
Cadmium 1U 1U 1U 1U 1 U 1U 1U 1U 1 U 1U 1 / 2 6  0.04 0.04 Single detected concentration 
Chromium 2 U 0.47 0.68 0.57 0.63 0.45 2 U 0.43 2 U 2 U 6 / 2 6  0.43 • 0.68 0.611 95% UCL concentration 
Iron 100 U 100 U 100 U 1870 100 U 100 U 100 u 100 U 100 U 100 U 3 / 26 180 • 1870 444.3 95% UCL concentration 
lead 0.41 0.7 0.75 0.61 2.4 1.9 0.84 0.87 1 038 2 3 / 2 6  0.41 - 3.4 1.619 95% UCL concentration 
Manganese 1U 1U 1U 484 2.1 1U 1.1 1.1 209 6.1 18 / 26 0.18 - 484 24S.6 95% UCl concentration 
Vanadium 6.7 7.1 8.3 3.4 5.7 5.5 6.3 8.7 5.S 9.6 23 / 26 3.2 - 12.4 7;324 95% UCL concentration 

Page 2 of 2 



Appendix G, Table G-2 
Cancer Risks and Noncancer Hazards Estimated Using Data from ERT-5, ERT-6, and MW-18 Only 

Baseline Human Health Risk Assessment 
Cornell Dubilier Electronics Inc. Superfund Site OU3 

Human Receptor 
Population 

Incremental Lifetime Cancer R sks Non-Cancer Hazard Indices 
COPCs with Cancer Risks > 1E-04 

or Noncancer Hazards > 1E+00 

Human Receptor 
Population Exposure Routes Receptor 

Total 
Exposure Routes Receptor 

Total 
COPCs with Cancer Risks > 1E-04 

or Noncancer Hazards > 1E+00 

Human Receptor 
Population 

Ingestion Dermal 
Contact ' 

, Inhalation 
Receptor 

Total Ingestion Dermal 
Contact 

Inhalation 
Receptor 

Total 
COPCs with Cancer Risks > 1E-04 

or Noncancer Hazards > 1E+00 

Commercial/Industrial Worker N/A 4E-04 1E-05 5E-04 N/A 1E+00 2E-02 1E+00 DBA; Total PCB Aroclors 

Resident Adult 6E-04 7E-04 5E-06 1E-03 3E+00 2E+00 9E-04 5E+00 DBA; Total PCB Aroclors; As 

Resident Child 3E-04 8E-04 2E-06 1E-03 7E+00 4E+00 3E-03 1E+01 DBA; Total PCB Aroclors; As 

Notes 
N/A - exposure route not applicable 
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